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iag tli@ d©¥elop»ent of th# sygot®, ijegianing with the for®-
ati#n of til© 0g,g« fMa ttieory has 'seen substantiated repeat-
•mr^m 
•mdlj hj ^l&ssie «xaiifl«i @f 
wiileli «r# rnmm of j€fe«iia«®a,. lll#s»ii»llil© sad Gas tie. 
fc® ©.cMtoi-aattois @f g0ii@tie «a<S atatistl-
eal fiiitlysls is fsptiemlsfly will a#Bf to tb.® stefij of 
t^e upon ofgaul© f^palftfeioas* 4%t®apts 
fca©wl®ilg# galiied #tedi«« to th® ia-
:pr0i?#aii»fc of d»#»feie aiiiaslj er© tiofc »««• fh& wl<i#ap2?#ad 
us# of #£j*e ia4«x«s, grogsay t®st« «ad »@l©.e:fci¥© i^egistj*®-
feion is «¥li.«aee that fr©||i'®.s«l.v# b»®d#i's lis^e ^e«©i¥®4 
fcliis &ttawl®4ge ia Its applied 1'chm witia ®t-g©ro@ss« 
l©v#rti»l©ss: asay mEse#rtala%i«s sfeiXl tfe® 
f03«ila%i0a of a eansfcpiietiw bre-Miag fr-ogrsa» Bresdltrs 
gad aafesflties in mimmi. hrmMljig hmm g^aermllj a«®w®#d 
tim% aij?#0fc .®#l0cti0» for ea#iiy aeasufe4 ©hareeter- ©mii^ 
crsfet© g'®^#t£e iti3p,p©v©s^ot la &• mTrmlmtmd eharsis.t®!* tiiat 
w«s it®a.sMi»«d oaly wltfa dlffle-ttlty -m ratliep lmt% in lif®.,. 
P<ir exmpl^f eop«laai oonglii^@a met Ideals of 
sad pro^iaetioa ©an to© y©«flily ijit@-rpr#tliig a 0I3j:'« 
r©la:tioa of •»18±*06 W m  t f p m  fe® si:p© and fcli« 
fafc prodaetion of 4aafht«rt «s signlfj-iag »iio- raittien at • 
all b€fcw®@ii til® cl&salilmttm rmtlng » bull sM fch© pro-
diaetloB .of lais. ^Asfeallj the .g#tt©fele ba:gla .for .sueh 
&n AmBm&ptlan kw: not iB¥#8tlg«%&d» tltti# .is Jmowa cjf 
tbs ©ffeefc.^ slsmlt«n«Qi3S geliSetioo. fm? &p mojp® ehar-* 
aetfirtst-tes «^on Uim ,g©a©feie .#«ipo®itt.6n q£ popttlafclons, 
.aimougfe ifc i.s .® g%R0rml ral# tb»t at lea.st s#¥0i-al 
®#rit is fractlsallf «11. fer«€4a of 
llTOstoefc,., 
iai>r-©¥®i8e&t mn be laAaetd omly hj .s«l©e-» 
tlm — "tf' ttiiswiiig g©noi?|jes to ©0iitrlfemt« fco tla# n«s:t g®3a-» 
®:rati@a aeeortifig t© tMlF ®»et mlu« 
of tti® for e&»aet#r8 es» rareXf, If 
m»^Pg 'm Mtmrmimd mlmtlm. @f tlx# 
1.S faiplidd Iff s®le#ti#n &i th# Metfeoda of 
©oaMnlag inf©Ps«tloB' i-jout different ©lxai».fiet«]Plstl0s 
f^rerei diffsraat so'are®® «# m at€ ia tii# ©f «Efc:lirssls 
hmm mmlmd littl® «tfc#att0tt* Aecmrat© g#Ieel:icai is s®l-
dtm » siaipl# p-roeeas-i qwstiims and mudertslafci^.s with 
th© emlliag ©f «l»0st mery eni,v,al wtisr# m cliele® ©f sniTOla 
is i»v0l¥©4*. Soil® of til# iiast of tto# eoafiasliag 
feafctix*#.# •mmt 
(1) ®i@ p@lat.iv# laf-0i»fem«@ of the »#vfi^:pa.l. t©.c83.®»i'e 
elisraetdPlsfcles Ultima 
t2) fli# bits of ka©wle%® «.fall«bl@ .about th® g-tn©* 
tfpm of tb.© s#f©r«X giiai»«e%@pl sties -of the smm 
mtM&l &r9 not @tasli.f liif©r««t:tve 
CS.) m© tnf^msfcioB ©ii different asiimsls 
¥spies foi* oa« oy sore •eiaai»sc1s©i»lstieg 
^foh&hif mmt te©«4#rs ferai TOfiisr g#iis^al ii?p.i'«g.sions i»®-
gmrdlttf tiles# points, tout tlm of br@@€iiig aninalt 
a\i»fc E>e aonslderabiy by tehe qm^st foi* faisoj- p^olata^,, 
saeoaseiotts favoritls® or flmetmatliag Idesls — factora wfeieli 
womld aot m, fea.««€ #ii tbm #¥«!,* 
mmtlm. of .tli# partiasnt liif^naeiicm. afailatel© ©#ii«e2miag 
eaeli. i»iat«l la tla.# l»rd,. 
pnrposm #f Sils stwif wer©t .(3.| fo law»» 
tigfet# thip fmt<irs siiieh control tl*# rat# of geii#tis cMmg# 
eamstd mlmltmnmrnxs. aelTOtioa tm BMmmt 
mM, iZ) fe© tfe# f-riiiciples mm inaes, ©i© tta« -ef 
«Mek will p^mit til# attmiiaeat &i mmxiMxm gm&^tc eMug# 
sel#0tl»» 
m* HSfORICAL 
&.& sta% &f orgatiie p«p«lstioas^ 
:©^lgis«t©i hf Q&lbm a»d «x.t«sd#.d bf Fe«Fgaa, w«f 
aidM l^y tti« mA ismlfclpie r©» 
gmsMlm Aimoa^. tii# of M@a^s2.it® 
ii#.e#ssitatei tkm -i'elBfe#rpretafcl.oa of mmj tkaorles pro^s®d 
as •& -mmlt o£ thm lavegtigstlons,. ai^plt-
oatloii of tfli© leefesttues ^beii®«lv©» .bss sgr©M 
feo way sf aslant# «»# pi*©f®d iBep#a#l»gly 
®i6 ia®1;li-oA® &0. B.Q w#ll kmwm »s fc# r«.r|«ir« no slaborafeioB 
l©r® F©e@iifcl|' ii«tlieds of o».blaiiig .gsn«tlc nmorj 
end statistiQei |5i»»e®a«r® Umm b©#ia d»if@lop#,d. AM m r©.siait., 
a gr^at of faefes and: tfe#©rl«a in, the of popula-
tloa g#n.etles Jafis 'to©«a aias#seii* A i»©¥l«s of ttm eoatrlM-
tl-oiiii p^rtisaesit t© tii« ai»g«aenfc,S: in fee 
pr.0bles sftst »oli «r a» well, as of g«a»tle 
tb®0ry tr4m tim of pjpmlatlmis.# 
A, tb.® Hetiiod Q.f Coeffleimtis 
propmm'S. tti# metfeod of petli 
&s sn aid %m tb© ^i^anfeitatlw# ftKslytis of eor-
r«l6tloas eQm«etecl bi' « ©f «»s«l @ff®efes» ifa® apfii-
©ati^as ©f Mi# aefchod #Et#Bd t# esg«.s wli®r« tfe« caasal r#l,Sfc~ 
tloas of a «e knowa oi' ©aa to# ftasiaaed 
®« m lijp#feto.eils# In esses^ w&er© no ea*asal p@l«tions ®i»® 
assw&d taie netliod is 14®ntisal with ttot of maltXple regrm*-
©ion* §pe&iflemXlj0 the jpatli coefftelent is that frsction 
of tlx® staadaM deirlstloa &f th^ d^pmadent vgylabl® {iaeliad*"* 
lag tti® ®|jpjpopriat©-stgnl for wiileJi tli# «l©8igiiat®d Tactor is 
dlt&etXj responsible* 
file two iapsrtaiat propterti®® ot path, coeffieient®, 
(1) til® analjsii of cormlmtioiRi! smft iB) tls® nieas«i*®!a®nt of 
deterainstion, itr© illast.riit©4 bj fig. 1, The MmmiM prop­
erty eorrsspands to analysts of varlio©# whleli Is mor© 
direct tmtB ©f sigitiflesac® b^& desired* Bi© prla-
eipal diffieulty in th® .applieatlon of th# p&tb coefficient 
afttiiod lies in distiagiiisMiig. rslatioas oJf direct eau«e ®a<l 
effect froa tiios® v&iich mm dm to mmaon cme@B* In this 
eoimectisn Wrlgbt 8tat@«, foramlation of hypotliesea^ is 
©r^listically th© 'busla»ss @f ane who is tl1or011.gi2.ly familial* 
witli the realities of tli-e ess#«* 
3m The Sele's of Ser®d[i%y mm4 Snvlroiment 
Wrlghti (X9B0) used pmUi Go&fflolents In studying, tlx© 
roles of iieredity md &nvirom&u% in tli# <i©f®lof»nt of charae-
teristie® and th® rtlatlvs ia|iQrfc«»e® of th© two In 
detenaiming t'm piebald pfttt#rs la guia®& pigs# Thm eoimmpt 
h&B b00Xi mapllfiM aor© reeently lay ffriglit Cl9£7,, 1937) 
m 
i t }  »  t > b *  •  s e *  #  
i l l }  1 « (g^ •+ g.fe®ra« &y 
Fig-» 1». JPatli eQe.fflel®»t; dlagf®® to tlltisfcrafce ttie ®nal-
jslM of aji ©toserved ©orfslatiea b®l»®@3i X &ad X (IK A, B, 
G mnd J> «re eausativ® faeta^s wiiieb, eoaplet«ly a©t;©r»in« th^ 
iralm#s of X s»^ ¥ ill}*. ®i@ patb. eo®ffiel©iifcs ar© repre­
sented. hj lettwa* 
*iii, lifSUl#. A##«?€lag tha 
M.fS®mmmM ia th# p&«aot|p«® of Ia4i¥l.d8«l» nay b© ;^«© 
to &T tfa¥l^owia@ntal «llf.f«i?.®iiees# Ha© g#n®» 
•fcl^.e. It eoiisti»ii;#4 fell® mm %fe® mvmmg^ mffmtM. tim 
ladlviimsl. g«aas wiilela^ iBfIue»e© tlis ot m $lv&n 
©fesfecter* IJcmilasafise deflafclG»a froa taai.s additive selieaji 
»i-®s ba©«ttge tb.« ejffect ©f a ,g#a# £.# sdaetlmes. gi*«sfeeF or 
l@ss t&am w«rs.gs^ d#p©n41rg mf®a wimttrnw m »©t an 
»©rfii. like it is mlrmmdj p»»at#. %istatle ae¥letlo.«s 
wfa#s©¥&r m® sis© or 41»etl®a of feb.© ©jff@et of a 
g@a« ¥#yi®s «e0Ml,iig t©- wMela aeaailelcjaorpM-e g®B®s m>-0 
pres^Bt.# 
Aeeor^lag to tiim .pr«e«dtag s^ii#aa t&s varlaae© 
lis m eli&pasfcerlstle mil be analysed tnt# s©¥©ral 
'='1 ^(j| ^(j|^ 
^0 w aMifeivaly g«etis. wmrt&nm.f: 
ct| m wmri&nm t# 4esia»©# d^vlatioas^ 
g 
a| « yariftites to #pi®tat;l0 iiit#raetioas, 
O^; * wmimmm dm© fc# #S¥t:r0i»«Bt»l aif t&rwwm-&t 
mmXjB'is is ¥»©d rn^ea tfa:# agsiiispfeiQa tai®% .g®n®ti©. aisd 
BWflrQimmmMl effftet# ,»©• lljueer #.M ind#p«Qdattt; of ©aeii 
#fcli©r., ®i# p&iSx mn&lfmlM &i i»®l«tloaa 
I fig* &}'p^imlts the $f th& f ©11 owing 
Fig# t* e©6ffiei@»t dimgrw to illmstrate th© anal* 
fsla of differaaets be-teiFeda plim©tff#s {^bser-rtd ©htt3?®cfc®:?» 
istles.) wM.'&h m@ ©caapletelj d#t«mia»d by ia 
E » «OTlroi»®Bfc I w: ©pittatle infc#i»a«tions 
D « doaiaaaee Q « .aTOrag# g@B# 
""XS** 
3. « g #1 •+ a # 0-
SM 5*0^ *« £• 
Sfelsfelj ap««king, tfae ad-^aam-e .&a«i #ftitafcle 
a®-fifi-tions »@ g#a©tie, fcmt siis^# aetlcm p«,r«li©i.0-
tb® ®efclQ» fsi «a*iFoiffi#Bt«l M.tfemnmm lu m&Sng feii® 
tfpm imlik® tae f&ensfefp© mwm rmt fefsasaissille C©se©pt 
« sa*Il fmetioii ©f til® ©ptatstie soaMmtlonslj^ tt is 
stiffIclftafe uany te ^mmt tlxmi ss oa# wllia. tl» 
en¥l3?«»a^afc«3. dlffeffaces* Foi' #xsapl©, W^10it tltgO) 
fisaati *biia:t tlx# sdciitiwiy genefci© fyaetiQU. af tlm. 
in mlQr pattern in & r-mS-m-^hrm^. s:t©-@& of gm.ia#a-plgs was 
»4S,, l&mlng •.5S as Wzm tffiaaa3.fa#<i fTm%i.m. frmm ©tfetsr 
mnrm-B*- Independent ©f tfe# tfe®«i»,y waa obtaiaad 
fi»om a highlj in&re-d tli#. v«i»i«ac« of wMcli was oaly 
•.S'7 as la:rg® ss tfeat tti# Mtmk*. 
felght .(IWlfel si»©*#€ tbst tSi# «atisg ®:jst#a t»» 
., Si# .g®a#fcle fraetlm #f fe© vmirnmrnm Fi.s&ar Clt30| 
-dea0nstoafc®d tfeafc fe# £al;#iisity of s#l@e.ibi©ii w«s ©i© priiamrj 
sgsttcj in ekaiigiiag gea# Sl»8# ®lti»r of thmm-
i'mt(^m mmj Aif£mw mid&lj fr^ia iierd ts imtd,. Vkm results of 
SB eaalfsis fp<js one popaiafclda ©«a b« applied t© otti@r p<^-
ul^tlmns &mly mfter eardfal emailamtioB of ttiexi* fttudasesifcgl 
g#aetie siallftFltj* ^,Y', 
"I' 
.V" 
tesli. C193iJ^ «i^liA,iig«d Si« laap-ai'tsrie® of ta@ ad^-
tlmly fpftstisa 0I ttm mrl&mm ouly as belag attbjset; 
fc© stapie aiass 
Wright CXMO} ifiw#sfclgafee<i ttt@ ©ffeets of dos* 
liian©8, lnt«3?»etioa «a4 gene wp€»a tlj© cor-
parent «aa aff^p^ing, full tlfes 
aai up.oB th© additive f-Ofi»tloB of tli« H© discussed 
tia# iiaplleatiofi® ©f tlisse fae^ors ag. ttnej mtf&et&d th&' rat® 
of g®fi®tie progress by »«leo%tori saiKt »^igg®st@ji aodifieations 
of tim hr&&ding pj^&grsm aecoMlng t© tli« existing gmnetlc slfe-
uatism# 
(1943.) vayioiss laetiiods of esti* 
aating the addlt;lv@ly gea^tie frasttoa of t4i® vari«ne« sM 
iscileated tiie Mvaategei. amd di®sdvsatag@s of ©aelx whieli 
ailglit b© «n0oma.t#r®d is data taton frsis far® li¥#slioek« 
. ®x© first index C«» te.i^ is us©d im tin is stufijJ 
was demised toy a®lt<m (IBB'9) In sfeteaiptiag t© predict height 
in man from^ & knowladg® of tae of r©latlir©s tii® 
.first applisatloa of m© n«r well-teom "Law of H©gr@ssioii»" 
Indexes h&ve since /been 4©¥l®®a f #®veral tjp&B of prob*: 
lems ia ai^iiBial "bi?#«dlxig» Sir© Ind&xm mm & m&&m of «val-
uatiag fche breeding -vwlu© of dairy slr^s by tl» produofcion 
©f t^eip Qtffspri.ng liav® &@»a sost wMely populrnrirnAm 
fk© priaeipl® of ©tualisiag to ©ffeots of diff©i»-» 
en#®g im mmrmgm a©rit of fesalas to wMeli. different 
sal#® h&ppmti to g«t a«t#4 hat b®©n reeogaisisd hj mmnj worker® 
•IS-
ia values ef sales by of Mi®' 
progeny t#st*. It w» iae@<i bj iiaa«#©is £m dmirf balls ia 
i91S« Citltl tafcro4uo«iS ci»Q«sl3ftg_,^ wMsii 
iM tlils primlple, liit© gsiietie Xapp 
:Cl®S| s»gg.®st#4i %hm% twioe fcfcts fiireF«g# of fell# 
mltmB fe® «vei»8g.« ^mrftxmmnm^ of tti# da» w»s a» 
fteomrafe® «ad a#«,s»^# ®f feaasaittiiig afcllitf of 
fi&lrj sires# 0®©'aal» i%MM} sttgg##t#d s r®¥i,sioa of Si© 
f0m«jp iad« fessmd ©a th.© asB^aa^t-ien tkafc gsata whisb. aff6et®4 
isilk prcMiwetiQii la tii® plms iirseti^n vmvm doalusat* 
iWM} e,i*iti0.lE#d aeaasl©*# ,s«.gf»s%ea m-wlBlm. mpoa ta» basis 
t&at eff.t^i'iisg mldmmj h^twm&n ^er»».ts la pQp» 
uX^tl0m satijag at ftaidsa., 
trom M stetdj «f t&a tiiesretiosl e©as®t«#ad-©s of 
leatoliaa ClSita): .#@v«slop#d tti# follow-
iag i&mmXm im esi;la«tiag l»®citaf w&lxm of a sli?@i 
s » A • ^ <2'5 - 5 - A). 
» fe#l»g Urn of. fee-s-ted ^aiiglitSFs^ 4 tta.® fe3?©@4 .awrege, 
J til® awFsg# ©f . daiigiitsi^s «ii€ ^ tli® a¥«ra^0 
of m© dsas,., 1«. oat m« faefc thafc smeJa 
ttie e©iitr©i?©rsj e^aesralag Wm question bmd in fact ai*l.»®s 
rf« a sisimaeifstamd^lag ©f th# ®xa©t prom^rn at .a®nd| naselj,. 
of a«,@@s»lsg tiM b2'#edlag ml» of « slrd r«g«r?ll«st o€ 
Urn 10¥®1 of pr0iimti&m of m% emm li« hftpptaed to to® m&%md 
fcQ» fb® jal»0¥# foriiml® was d«v#l0ped fch« ssau^tloti thftt 
syste-aatic error® smeii s,t la .of 
Urn laetes.. oi ,.si;r#s 'be* oo:ffi5Si«ed o.ip b-etwsit-n th® d«aa s.ii.<i 
d^uglit«rs w@re iieglig.il3ie» Lusb (1931) soneluded feat littl# 
&cm3*mj mm gmlRma hj immamiMg tii@ liaiii^er of ila^ififeers 
s'smh a,bovs tissue# ©r fsar if m0i e.y8fe©is«.tl-o ©rrors ©xi.st.ea,: 
.siace m& Im&m&m ia tli© amtje.!* #:f .clati@a.ter'S r#cliie-©s otily 
rarid»B! mmmu*. 
Ssitii Cits'?) mmlQpB4 m isd«x d©».lpaei for tim 
o£ plaafc line#, n,aii3g eon-efept of 
•^iiiserliaiuaat;: fttnetleus*^ to a fmeti.015 of ofe-
gerfs-ble ••0ii«»et@rs as fee 4vallsl>l.,® guld© ttm ,g®n-
®tio vsim® of easli li.a«# Saiitii*s «is dsslgned for 
felae ifislmsi©ri of sever.®.! CiiaraoteFi.tticsj pi'o^-ided tiie .1*6.3.» 
ati¥i! ee.oaoiale lapor^tsaes a.ad tts:© geaeteie r^latisiis for' tii# 
¥a3fl0as ©a»a.e,t«rs w«r# knom., »!»# stiow#4 tlm:t p.atiQ.s 
l3«tw«0n fcw0 plant ©feai'&eteys gr®-lB.istraw fop 
.eaispl®.|. au^k ms ars ooaffionly tts«a bj p.im.at fer@ail®« .wmre 
l& gemtral Isss liM.dly t# ©^f isl^nt mm. iad#x«s 
teamed « tai© p,i?la*rf. olii«raeteps« 
m«- til ifissfiGifioif 
• ©»• Qf d:#€a©tloa wm most prm!* 
isliig in til# 4®wlop»»t of. Wm pmsmnt prmhXm^ h%muB9 mmy 
of tlx® sl^llf iestisna. m«fe 13« s#.8«B#d ss fe© tti© g®a» 
#ti© rtl«tioiis ill ^ o.pgsai0 |3,fifiisIatio»« liaTs ^lewfced to 
tk# • statef# of mpiriesl i«»s Isy s.t«4i«s of 
fri^tn Iiald#Ei» «M fli© Initial sfc«p 
in -fclae p»s#Bt wa# ttie «rbii5^ftry dhot&» of n or iter-
lisia hj mm§wtm tii# ®ff ©f aa liaAeaE.# 
©ritertoa..ei2o*#n tbat aamiam g®a®tie pr&^ms hj s®l-
ee-feloa aati#fi©s praetle#! eo&gisi0:rfifc£0iis of th® 
progrsa in osiy g^aetl© l®pp0TOj»»t: Is pmrmmmnt*. 
M wall a® p^mifefeliig th® coaatraeljicm of ladems by fciie w®ll-
im&m. .regresgton tmimlqm&f it pefmifcg tli# ©stlnis-
ti©tt. ©f plmmQ%fpi& i8li«iig«s ia iadivldaal eharae-
ti©3?lsfcleg mdh m &m esmssd by tb« s@X#efci©a of aniuala hsv-
iiig Ml® bi^tsfc in4«@s» K 
After the factors laflueiising tli® rat:« of .f^enetle 
change hj ©eleefclon we» i4,®atlfled «»cl tlieip g;®.n«fcic besea 
examined, tlM prinoipl©:® of Imdmx ©©astraefelon mmm 4ev«lap®4, 
Mmm th» logleal dgvel.cpsomt ©f a ttisory aay, »©X©ly its 
epp#sl to Fessaa.,. eoaeeal supMsfcrf, sa laAdx was, ems ferae ted 
3.s.'te m% aeteal tb©oi»«tl-
<5»1 ©xpestM irmt tia# iii@ of tfe© lM:#x «®i*« ©oinjarsd 
to tliost ©etttslly obtftiasd ia oa® geiie«»«tios aot eoBceraed 
in fclie eonstrttctisa of lb.® 
Bm Bi«@r«fel©al Inwstigatim 
X.*-. of .genetl.e- Qhrnim 
fli® f©i«ttlatlaa Qt ft e-0asfca?iie%i"re b^-eediiig progrms. 
In its lalfeial atagea fch® iefiBition of a gosl, 
lre0d«-rs latsi'e.igt^d i» li!^y«¥lag th® ^emoaala value of 
generally ia ia«r»asiag ttie siei-lt of 
at; least #eir$3?al oi:M»-5t®:3?ig'feies* Siesa ensa'-asteristles es 
m .ifial:© will .differ as ta fclaeis? relmtlv# iaportaiio#,| In ad" 
ditlsa, ©ii^ttgiag 0e0iia«io oondltimss aM s«a?l£st: ddaarids aay 
caasBf# .tla,@ir r©lstiv« iatportanc© wh.il0 ihs *or#©dtng 
is la pj*#gr®ss,» letai# fe# aggi»®||«t@ g®n©t^# of an 
aiitirjal Is dsfliMd m 
a= a^Oj + agSg + ... • (1), 
i&®r® is fcM © mlttS: ©f « mit eJisag® -ia the V& 
alaa:r«.efc®,i? anS ,§j^ is fo^ tti® _itla ©haraet«^ ea the staai 
of til® mmmm ef tii® ladlvMaal g@n«s «lil©!i iiafl^eise© 
tliftt cli«r»et«.y ipm« XI), m« g#«l of th# br#«€iag prograi 
©an tlim® be aa tfe# a«is« el»ng« in tiie «^«rsg® 
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ifil « (i), 
wmm Z is fcfc# iai^t «f «i# #yaia«t« of tlm aeMal emrw mt 
thm lmm% v&Xm J i»efeala#ii in tfm s#Xset«4 g^oup umd S^g 
Is til# cormlmtlm. b®twmm the rnggregm;!® gesotyple mlus bM 
til# atw vmleM& I« 
i»a« e«ii l» defined satlieMatiaally as 
I - fejXj • (3), 
wlisi*# t&© ft*# ar# 2»-@gi*#®sio #®#.ffteleafei i^os@n sueti tiiat 
Bjij it « aamism, aod tti© X*s %© ®r perimps 
Itwar fti»ieti©as of fcla© vsrioa# «flmra:et#:r3 la 
fell® seleefelea prograa# !,$> mn to# a slngl,® protiue-
tloK r#eo3?d, tfa® swpsg® Qf several i»a©oF€#, fek© pe^foFssao# 
©f & g -^oup of r^ Xmtlms, .^fce.^ tM itii e&®r®et«p-'' 
istl.©# 
fli@ ¥alu®« &t th9 «0«ffie lent s in |S} 
»® ©stamisbsa. ms fMmwt .g|-- iog # % ©iTO# 
is a iiaxiM» wfeea Isig is, a aiimltsnsott® ©trnfeioas 
ai»@ Ql^fcuinsd* siioTO fc®^# is steadaM lae-asui'# Csn@d-
0#oi«, l.i40,)- fe#eatts« of "feJi® ©oawBl#!!©® in calemlafcing nee* 
ms&pf cmstmtM In wlsal ,|i#|j«ia.tl0ns* Timt is,, the son-
mtmts ©an be @sppe#»#.a s..s eowslstioa, codffieisats nMeM «l© 
not r^tulx-© til# ,ssae of Js ttoe 
4.  • • •  4.,  g  |» igt 
. -y 
(4) 
\\ X '* %^Z K 







•mimm B.^ » b|—mad. tb® ¥arious ar® eorF-elafclon eoef-
fieltnfcs toetiP€0ii the- €#sigaafe«i variables., fk® ®2cect teck» 
. j; 
uiqme of de&sing th@ wmXm &i tte ©or-relatloa eoeffleleiifc 
involving will d©p®M «poii tli® jjfij»tl«al«r kind of function 
Jaapffias te he-m A issmfeep ©f stt#la t«etonittt€S aF« given &s 
exaaples in a l«t©2» seetiQn* It is suffieient to not© h^r% 
tliat the ffl«th©d of patla e^cwffleitnfcs mtlces possible their 
©iralmtiou, 
A»Mm,lng th© n&mm&rj ^omtmts. in (4) can fe@ 
«"ralu«t€d, valu#» of Ifc.© VBgrnBSlmn cmffl&tentB in CS) ar® 




^Xgl ^ ••• (5)# 
£^| is til© of tii« Ith rm and ^tii eolwm 
1 If 
1^-^ t *l^ m 




gmmmtlQ fsi* g@R®rstlon e«i-
esicttlated for SBf; p6f»tieml» es#« fcj e¥al«atl«g 
®IB " lii^l'Xj^H ''''' 
cri - ill"! °-|j • 8 <8). 
'ted z/p^ 
Ea. h&stm ifar .©orrelatioaa t3®twe#n iseni>tya© aitd 
fli# ^©t».®eii, ft eoapoamt (X|_) of 
tim lM.mx .md the ag-^egat# M is lt:i#lf a ©oap^oiand 
lirissr" ftinett0a e©a|>os®d of n eei'ralations,-, Fr^ 
©qmatiao ( 3 )  Z z ^ S  «saljss€ ms 
%S - ••• 
Q~§i . 
whor'& * '^ i"^ '^"""-* Sia0# tii© e^aslilteeafcs &f to.© eosreXatioaa 
• tm IndiwiOumX &omp.mmmt8 of the index «d the. sggr®** 
gafea gmotfpie vmlnB me %he fmjA8ffleafc«l mits of lttd@x eon-
strastlon, , Umlv- mm omm m Justified only by eousldsring 
th^lv genetic- b&mn wltfe t© Si© pr@mmm% state of 4 
genetic lQiowl©dg©» Msthods &t ealeiil®ting tiles© eoyi*®l.atl©ji® 
pmmntmd in & seeti^ai the ehi&f ^bjeat b®T^ i« 
tk© statistical tisfce^pi*«t&tloii of Icaowa g#tietle phenoaies®,. A 
pmth. cmtti&lmit €l«gr« (fig.* §1 .sl-iowlng tlx® iapoi'tant; 3!*©la» 
tlouM o£ -(9) is mt fcb# ©:M mia smtUfi, 
\ 
geii#tie basis for tii© ©oi»'» 
3?®latloa toetw©®!! gmotjpe mnd phmotfpe for c&Xor pattern in 
.gain©® pigs and Justified tli© assmptlon tlmt 
the laersditapf.tad,noxiisi'tditurf differem©t idPfectiag tli© 
plienotyp# w®r« un^ori'elsted (p&&^ IS)# By tbis asstmptios.,. 
o-f «crf •i'di (10),; 
H 
*li®r«ciS liow luolua^-s all. of V8.rlsae« ©xoatpt th® 
Mditi'wlf §@ii®ti€# la t«ras sf uo®ffiei©fits- itlg* S),^ 
1 «- g| • @1 (U). 
Tkmn •es».2?«.latliaa l>®t»«ea tii@ g#a-styp« piieaotfp® of 
tlie ltb> cliap®et®fi,stl.o is evidtatl^ 
Q*0| 
^•r f ^ •St*-;?:!® <12). 
lb® basis rnfan wiii^ts. tfti© of tl»s# relafcloiis a©p©nds. 
is feat th® iie3P«dita.rf and ac^^rsditsry <ilff@i»©nc®s ar® ian» 
6€irr®lated, sn s-isnaptloii «Msli it wnlsas partleu-' 
ler efforta mm m&^e to glvt tlie ,aoM de#l3?®bl@ gamotyp®® tli© 
lj©tt#r ®airlr©iffisnt'm wlm •vrnm&m < 
StMu®- (1940) Gmmmnt'0d -ap.©!! tiie existence of 
rsiations C3.efcwe®tt m.® gtnofcjjpe |Qj) on® shiiract©!* and 'Urn 
pkii«i3otypa (.Xjl aaotiiftr., %#a tbe saa® s«smptio» as b©for®> 
ifli©a?e r is tiie €ea»2*©lation betwen fcii® of dif-
Plg» Path eo«:ffleieiit disgraa feo lliustrat© %fm stat-
ls:fcic«l ralatipns ISi# fw two efe^acfetpis-
ties CS-j^ 'its^ -ill Qf m saiiml aaa f©j? on© of 
th® eiis-3?«e^l»f.Fs .la tMs stMy tn 
.iieafc, #plifcatie lateracfeioM doataene# d@irlat.iO:iis <fig* 
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1» bofca B toy oa@ ffe^w 
©y®as#'Si erpresBion i» botb, rnhmmters- hf mm oth&r-grmp 
w:0al<i. «ag©na®r a po,#ibl¥e. eo,»®l8%io». '.saci £g,' 
t#l«:efcl®a ia a positlws dirsetlmi foF Uotti cfcay 
ae'teyl'StieSji wltti vm'ftng ©apiiasJ,® oa th# two in different 
wottlii t®ad t@ g#tt«ymte a a®gatt¥© g#nolyple Gorw&let" 
fcioa "*• aib»it a, ©urvlllsaftp smSier thm &, linsar oii©» Ti,ie 
,Slios'1tio?a te'9«ci i® an ealnt^i t; exaiaple of the eas©| 
til# <Segf€9 of «»iph©,sis plae®;i tipoa hmf eoaformation and milk 
p:j?oiimefcloa dairies w4«l«ly> bmt s#l©efel©ii is tlir-eeted b€f»ai*d 
i.TOF#m$#d p^ffcsriiaiie-® in botb Qlmpm-tmm» A. @mond exmple 
m»j h& smn In dairf egtfcl# wktr© soiw tjr«#d.@2's selQct clileflir 
tjp0,. p&flmg lifetl# a1st«ation to produofclon, wMl© ofclier 
l3'r@ed«3?# aele^t :plgldly fef prMm©feio» with eligtoit regard fo3? 
tjprn.m $1© exaiople., ©f ©•oitrss., is aer# aettt®! 
ess© la that there ar® aXl grstistioiis of eiipliasis plae®d upon 
tfe# Isp^a^tanee ot the two ©iieraeteps if all herds in s dmlrj 
byeed «3?@ eoasl.d@Fetl «s t;a« |j©palatl#n, 
me ti'«asl@:st a«.t«2'# of a«i»ds la lira© ais^ m& #x» 
©I3.ai3.,g# of bMediug mlsials bet*©«n herds usmally mma,l<i pr«» 
v&nt the isolstion »#0#a»«ii*y fw tii® devtlofasnt ©f noticeable 
aegafcl*© g««otf^l.c eo3?i'©lati®iia. If a aifTepsnc# in ideals 
fsrslsted for a loag pei'lod of tt»® «s in Sa® Shortttorn ©x» 
sr^l®,, the ©xetiaisg© of anlaslg b©fcw@«,n would beeom® llis» 
Ifced ta lieyds iiavlng aiBiliai? ideals*. 
Pl#iotrofie gmms -- g«nag wfeiefa affeefc iBor® than 
mi9 Qim^&Qter —• « posatbl« somre© of geaot^ic eory®!®-
tioxiBm Bobshauakj suggests Msst, aad possil>ly 
all^ geaes kave aanlfold sff«-Qts«,»» la g&iwr»l, tii®?© is no 
eoncluslv© ©vMeme to sliow ttist g^m&s lmv& & clrcaajserlbsd 
provimm inclusiisg only one elmss of eiaaysetai*® as pliysi-oiog '^ 
icsl rsactioas'l our uBd©.r'st«a4i»g &t the djmmles of i»dlvl-
clu®! davel-cspseat is afcill in 5-.tg -©ayly H@ae@ it 
appssrs'Of llttlo ©onseqae»e« to spsenlfite oa tJi« aatitr© of 
tfeelr origin or laoci® of j>roi-jc'n~ fcli«ir ®snlf@id effeots* 
Mn'j genm vhloh Imm aa atfOi> tiie piieiioty|>«s of two ciiai?« 
^.etes^sj, I'sgai'dless ©f tii® ©ff#et is ^direst" or ^ia-" 
or wbatti'©!* it »y affeet orjif on# efearaeWr in soia® 
gene c«bia«.ttQS», sostrilmfces mosm sf tiis hsritstol® varlaaee 
mmmiated viith meh elm.r«et«r hmmm soa© of the covar-
l&mm. 0«ioa t© their geael^pos, dms Wt^r& smm to. 
1>® anj selQiitifie b«sis tm poatttlatim m fc© tiae dlrmctlon 
of Infludae© a plelotraplts. g#ae may hai^e oa tJie raspectiv© 
charssfcers it mt£&ats» 
Si# stafclstieel eo»s©qm©ae@# of tb® of 
slsi«l,taa®o«s s@leeti.©a el»Faet#rigfci©s cl#t«RaiB®4 la part 
or whellf bj plsldtropie grnnm mma b© cl«te»ia«d In a general 
way» In a populmtlou mirnxm o,alj two ©k«r»act#ris%ics art bali:^ 
t.®leets<i for,, gen#® caw be gyouped intm fmsr dlass®# aocoraiog 
t© Ci| lSi#y aiat oa oimraefe^r 4 onlfi (2) Umj 
mt m. Qlmrmtm B mx^j$ or (SJ m®!* hm% mie #ff©et ©f In-
ei-easing or ieerss-slng bptli A ma B| » {41 th^j hmm oppaait© 
©ffeefc# mp-on 1 .foaii % a®gtiai-sg #tiial seleetien 
$i©ata for g^mm ia el«.ss#s (i'l CtJ# « selastlon eo©f» 
ficitat %wle@ &§ J.ai*g« f©i»  ^ Itiss# in cilasis C l^ md m coeffl-
Ql&u% for tlios© la ola«$ C4J: ti» ©fftefcs <if selee-
tlm esa l>© stadlsd ior mm eas®.*. 
fhe tr&qu&uQj of In elssses (1) 
and eg) will ingress#.* tli© yate a@p«Ming uijoii tiie selectlcm 
eoeffleii^afe as w®il as mpoa tli# $mm im%mmj sad dBgmm of 
4«taani&©» fii©. frefsmey o£ Aetirafel# -gemm In elass CS) 
will iscr#ase rel»t£v©iy a^r© rapidly tliaa those In elassea 
(ll and 12) end in sMifcios will sftintaia s liigli.@r frequeuesj 
«t eqiailltjrlom if tli# amtafcioii in fclu»®« el®ss©« &t® 
at all el3.siig« la th.# f^qtt«a©y ©f g&nm- In cl&s® 
(4) will omur eirnnrnm^ 
Hie ssmtelbafciom t® g#ii©t|^ i,c VRNRLMM^ for «mj 
eliarseterisfcie from « .particular pair of g©a®s i» 
(Wrl#fe,. 1931), wker© ^ is fclie of ona ellel 
is tii© @¥©.3?mg© ©fteet ©f tii© gens©# If & gmm affects two 
eMpsetera, its eoatribatioa t© Mi® ¥«i?ia»e0 of J, and B is 
aiad. y®ip#©tlv©lf.p wimmmm lt« eontrtfett"-
A B " . ' 
tion to til® eoirairlanc# is Ws.©« tls® freqxaencj of a 
g@m is tmj or mi?y low. It# eoatrllnatloa to the gen®tl© 
vfiTlanee or eova-?ian«@ is r®lativ#ly small mm ©®ap-ai»@a to tii® 
©onts'itatidii of a gene wlmnm fmqmmj is hmtwrnmn •3 and ..•7*: 
Mmnm, tk# • ttltiiaftt® effeet of g®l®etiott, upon the genetie var-
iaae# froa g®nss in Glass#,® Ci.|- and iB) aad up©n tii© varlanc# 
•and €f©¥a2»i®iie@ fycm goiaes In «l«®t (3) is fco make It dec^ea#-
iK.gll' a&ll*. lv©ii If tl» s#l.®eti©a ©oeffleleats tm genes 
la ela«® i'i} »® not th&j mill hm eoasldsralily 
©mailer tkan tti€ eo®ffiele»tg of tb® g«iiss In tm otlier elats* 
©s| lieae®, tiie ,g©a©s theaiselweg will reaeli ^quiltbriaa at s 
l0W@r- and tiielp to the e-0¥a3?iaBc# 
tfpic esrr®lati©ns gQU^v&llj prevail mdtr coalitions wiier©j 
11) WMJ -QT til® gea®# la«¥e pleiotro^ie effectsi (2) the var­
ious mttmtB 0t s plstotro|tl0 gea© ai»« paisdon (es likelj to 
S>® poslti¥© m ttegftti¥@ f« a ehrnvrntm Fsgardless of Its 
other ®ffeetE)| aad C3| selection Mb swept th® 
freqii«iiel#s of fawopa^e ,g«ii®s witl% singl® ®ff©ets to- Mgli 
levels* ®i« liffiit a|>pi»&«©ii#d % -s gaiaofcypl.c e©rr©l«tioa 
laader fee sl)o¥« sonditioa® la •! tf oraj tw© 8b6i*act#i's «re 
being s®lect#a foi»« la & p&pulmtion wimr& smlmtlon inten­
sity is :#tu.al f©!* k claaF«0t#ra, tii« Malt of" th® genot;^ic 
ecirrelatloii Is " If tSi# plslotrepie ©ff-eets of genes ar© 
raadoa as regards t'm ©laaraeters tliej affeet* 
a©¥©ral chmmtmm sad b®tw€«ii fcli© g&mtjpmm mnd phenotypes 
mm shmn In fig., 4» fe® «©ri'®l«tioa earn b# aasl* 
'fjs©4 as-
will b« relatively 
fb# e#aelttsi0Ji Is iii«¥itabl« tliat negative geno-' 





Fig# 4.- fatii ©cwffielest; aiagros to lllmsti'atQ tb.® ami-
^slfi qI* obs-spve-d pheooti^lc eorr^iatlans into g^enotsple ssii 
mmlrmmk&ntmX partlo»».., 1S» £»s M^rassnt: geaot:^©.® Top dlf» 
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Fig* i. ©wff ieiet i fiiagpaa t# 111mstrete Ito® «?,«»» 
pmmd n&tmm of tb« eQrr#l«tl#a tli© sggr«g«t® geno* 
iM) tii« pkmofcjpe f» th# Jltli 
glwmn v&lnm of la tables of ttie- nomil ppot^-
tMlifcj m^stlafeXe in. mm^ statistical 
f@lma.afc#d WMMES -OT tii# rati© M/P MMJ BS F MMA In faM® XI 
0F Fsars'oa*! FO  ^ Statls.tlelaag and Blomtrlolaas,. 
Pai»t tt.* 
fhe i.sd#x 4®t«i?si»©s -whicJi mim&la wh&ll fMll with­
in tti® ®#l#0t«d gr<>i3p> &«t o%h«f«is© m© PROPOPTIM SMMD M 
pMmntB of th« mxt g©a®ration it m.n liad©peade».t qusatltj 
detaraiaod hy tfee fate of r®fi»odtietiQli, iDBgevltj, ©tie*,, of 
fciiQ s|s#eies» 1te.e fepetder mmf laer#«s® tli© seleetion differ 
#iitial ionewimt l3f Imrdasliig f»rfciiit:f, .redtieiag d@«tb. loss-
.@a and otlier iaa»«g@i«lsl, pra tle#a» 
Pr<3baljly thm pmBmnt »#Si©<is of 4is«as-s c-ontrol 
6r® Qi# sow&es of great loss In Xmmlng tli# seleetion 
Po^ ajtsest &r®ed®r of eattle 
lias ©xpei*l«iic:®d til# loma of soia# of liis fesst salaals wli®n 
tfeej r&mtml to th# teibgz'culLn feagt, a %mt that iadlQat®® 
only that t!i# T@mtm hmrhors tli© m'gm&lm snd .not tiiat: the 
anitml la *'sage#ptible* t® its v&w&gmB, fix# somsd«r Molog-
leal praefcie© would be to prize mmm laigbly tkos# anlaals wtiiefa 
©oBta-et thm orgtmiss Imit rmlst Ifeg «ap#clallj slm© 
dtm^mse. rmlBtmim h.m 'mm immd to liav® a g#n«ti.c basis in 
&Q MBXij insliaiices# It is es;rtain tJtat; present; &t dia**' 
ease 0osfcr0l saast Qieii* mxpmm.i'WB t©ll .among tiie b«st 
hrm-ding st-osk in ttm ms Imug a« th,© e.sussti¥© organ-
i.s®s ©.sist or until pr«i?griti¥# Mstlid'is of meoliaatian ai»® dls-
- TH.% .aggregste genots-gie yaplsMSxU?, Bi© sfeemd  ^
d#¥ia.tlon. sf the aggregate g«iiot^pds (Oj^J la fi»a» once 
til© goal of til© breeding progreia Is d&tlned.,. except for koS^ 
Ificetioa dm to clieages ia the mvlte.hle portion of the var--
ianc# fm* tb© various oj*i«-i»acters in .tii® progrsia» ©ila is 
suggestIv© of Fisher*® _ 11930) Pmidsaental •'BieQ^eci of natural 
Seleetions *Sie rat« of iaefeas© in, fitness of mn,f org&nlsm 
at anj time is #qiial to ,its geBttie ¥.ariarioe in fitness at 
that tia@#* H«wrifcing e<|uatlon (B). as 
• "2<^02 * """ 
til# i?ol«s T»F til® indi¥l<Itt)il v«i*ia,ae«s, &M efi4©,»t* in th©-
Initial sttgem of s breedxn:: progrsa the of desir­
able geae# mmj be relatively Xoiv, sad geltctien will eaus© a 
temporary iaefsase in tlie wapiane©, tbus ia-^i^easlng Si© rate 
of progfeBS, Eow®¥eF, loag-eoiitim#cl selsctloii, if sucoess-
fill. Mist ev©atuailj lead to liigh,» gone freqiisnci®# or, if 
tlie phesiotB^ieellj most is 8 genetic Intex^iediat©, 
to nm&ll&r am^Bg& effects of Wm geaes,, asd ferns to less 
addltivelf geaetie Tsriabtlity ,s© tliat ad4itioaal progress 
b&-eome8 Increasii-igly diffiemlt* 
V&rj ,Mgfe mgati¥e genotfpie correlations, while In 
lie WAj fiff©etiiig th« geaotypi<5 vm^imi&m for tlie inAivldml 
ehargetdi-'S,. deo,i»sas,e m© a,ggj*rjgate geaofcipic vartane® sharply* 
filS'CTOfcieally eouM' Immd to tiie p&jpmA0xicml situatian 
wli©r@ i«l©0t£om «as pQw@Tlmss, allih®x#i gtaetie irarlsbllltj 
tQW e«e^ eh.sr®©tes? still exisfcod, ^#e«ttsi9 gains In on® eha^i"-
aeterlstie w@r© e»ctlj ©aneelled by losses ia atiesfcfeer. 
la tm&t eattl®.,, sfe«@p &nA. swine iiaporfeaae© i# 
©ttftcked to much eli®raeterlstie:s »s ©m.t-oafc ¥«lm@, giaalitj 
of MM&E$S dresaing |5#re#iit, wMeli ar# ao't ati'eefelf 
measttrttbie In »M&4 IM bF«e4l»g» §U&H 
eaa be laclttciad ta J hf amrlitlng mm anliasl tii# i»#e'0t*ds 
©f relstlTes mf^m fey ^xmmt&rs ef m@ llMs animal 
witk wlilcli th»j mm $orr#lst#d' genotfploallji la feet, J ta 
cffl^let#lj defia«d omlf iriiea Qbrnrmetmiatie whleii" eoa» 
trttmtes to tti© a#t profltmbilitj Qf tti® m&tmml la iaelu€©4#, 
0«: .Sti® &€itwf-gi3; tb« ®,gggQi?sfce g-gBotyn® 
and the Bae teeteltm© ©s^lofed in ^etsraialBg tb® 
^alttss 0f the regression eo8.fft©l#ist# Cto«s) In tti© index per-
lalts th« a0st «ffiel#nt us# of th® i,iif©3Psatlon avallabl® in 
estimating the aggrenate genofcypie waMe of ©.«cli aniaal for 
wliieli an Index is calculsted*^ fh© sis# of la limited bj 
til# siiQimt Qf iaforaa^tlon .eoooerning tli« g@»ot5p®a fop th® 
speelfic clisraeteriatiea of tli« l>ye©dliig .program th&t is con-
taimd in th© eompo-n©nts of tk® l»d«s; (tia® X*iaK As drntlimA, 
tli« 1*# Imw only on® TOsferietlm •— thmt eoFFslstioas between 
fehss and tfce gmmtjpmM. fax* ma ehapac testistl©s eaa 
b© c&lctJlsfc«d» fh® aefchod of ffitb. coefficients Is pa-rtt©ul:a^-
ly w@ll adapted to the analysis of eoi^j^slatloo.s b©fcw©®.n ,cr©ii&» 
fcfP'SS &nA ©ai^lieat@4 ©f ir«Fl«fel#s» Tktus erifcical 
nm of £vm. r^iftfctvis, lifettise «¥e3?«ges aad 
iis¥lttg ao ammmd-Q. is^ortaie® tk^aa^l^eg brj 
s#Fir© to ,iaeF®««# eg'^ re^. ifei©ii Uet»««nt tii# eg;gr©.gat© g$BO-
a.»4 lai® IU&RNXM 
immtms lor «g» «fid for ntaafee.r of fcia«g 
milked 4ailj ar« ia gestrsi as® la e©spring prMmetloa 
r#©ca*d0 of dsiff eatfel##. fliey bar® aot te@«n mi#-d. #st®asi-vely 
Im tfp.#® &t ll¥«sfeoek tMa dai:ry eafeti©,. pTOliablj b#-
earns© wlisaprssd fater^sfc is sialf a»' b«£ag iFeii»®d in »€«#'*•• 
miE»iBg tk# pmfQrsm&m of IndivMmsi iEii,l}aalt.« Bi® iudlTidtial 
breeder.!, having Urn €^p©rt\mity ©f Ms aaliBftls 
eioselj «ad l»ing a*»i*6 ©f sea# ©f tli@- ®avis*oaia®atal iriflii-
mmm to wMsli ills aai»®ls &b gal3|@st©d, aiglil: to# ©bis t# 
0mplof fmt&m to ma&h greater advaiatage th&n is 
«)ffcsa deae present* Si« eori'o®ti©a ghoiild be apfll^cl witli 
tr'h® fl« &£ sftklag tlie eQ^y#cted wli«t «€fc\jal reeord 
would liav© b#«ia liad th© psrtiomiaf liaflaaiie#. ©oasi^lera-
5 
felon b©#ii ^1# atsHdarA oa#%. Bittfttivsatag®.® ©f e0fi'®eti0B Jfac-
tors ares fl,) mfflculkj In a««#«ylag «#ettr«fc®lf m® effect 
of M p.aptteiilsi' ©xtraneens aad {&) sm# risk that 
tti# iBcXl¥i4ttal nt^  xi «#© tkes wttli unions© ims ^p@-
Jadle® 01? fairorifcl,ai.« 
Bi# priaei*J iaf-©sffiiatiiosi -e©a0@paiRg th© genotypi® of 
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b#twe«n, th.e aad the gvar&ge of a peeards is 
"• ey i + "(S.'ijr-
ctg* 
wJa^re X F#pi«es®at& a. alagle i^-ee-sfd sad gj_ * 1Si@ <l@3?i¥«*» 
1 
tion 0f tills fomiile tlis sssas^tloas.. tfeat all reoords 
ar© ©Qiially ©orrelafcftd aM liaire «taaj. ¥©risae#s.» ' Ae^wsal ex*-
pari©iie« wifcli livtafcoek RM&T'DS l»s sliown tiiat TIMS  ^ MWM^^  
ti#n® sr® T«litl, sim# tias vmrtBrnmrn of yssss^ds ai*® reason* 
ably eoa«taafc and tla© eoraelatloas tosfcweea re-eords are simi­
lar (Berrj, 19391» flas statistical relsfcions b©t»e@n the 
genotfp© and Mie «v®rag© ©f a mmim:? of i»0eor<ls ar© shown In 
fig# "S'* Vv 
fl» f^ ®ala for Si« ear2»@l«tloa 'eefeweca WHMT® 
Xg iB fcbe aife^ ags of « ©f p®.e»ds m ae.«8,m*©ia^ nt:8 of 
tla©- Jlth eim^aetei'lstie and tke genstyp© for aae-tHei' ejiftrasfcer 
CGj) i® 
" '^SjO^Sjl/'i 4."("-X)iryy <^®5' 
«M im  ^ 'm eaisM#.red a aeasia*-© of Qs© s@«o»dafy Informafclon 
obtained fre©- XS• 
fh© infoaiaatioia abottt sm mnliml'*M gmnotjp& which 
aan to© o&tsla#€ I*!*-!® taie perfomaa©© of hlB p.srents or zmm 
mmot® gaeestors im Itiaitecl becamstt (1) Bie parents are us» 
mllj a selected tla«iag#lvtt| (g) ttieir gmotjpes are 
Bot kncswn ©xaetlfi sat (S) th© oafcmi'e of luhei'ltau©® 
Flg« &m Fatii seisfflcleat cLiagif«ia to llliastyate tSi# c«m-
pomid natw# &£ tii© correlafcioa® '^ twedo tim geaot^p® aM 
average of a reea3?4s for Mi# «as© tilaaraeter C% ,x ^ aM-lJ©* 
S. S. 
tw®mn til® ®¥©rsge of a'rsoords sncl tla© g#ii.otfp« of oaotiiey 
eiaajpscterlstie  ^ )• 
tli@ pyedlctloa, of the genotfpe of an offsfring fr<®i 
hB%&ipmj$QnB pmrmtBrn liifomafclon obtained, froa p-aF-
©nts oi» ofcli«r aae#st«i3?is is of laost t?apo2»taiie© wbmn little or 
tm liifoi^.feloii 1:0 «¥.aH«tol© ©on^emisf, tfc® «nisial*« «3a per-
r©»a»c®» 
Wright lavestigfttM tii® bios#trie relations 
h&tmmen. psi*®iits and offspriiag, sliowiiig fcliafc tlm direct iaflm» 
ene® of tim pa^eut Cp«tli coeffieleat ^ ia fig# 7) upoa tlie 
offsprtag was 2/s]i3uJtX»#: r* aad £ fspresent th® inbi»e#d-
Kl • IP 
iiig eosffielSBts Cfrtgli%, 1S2S'| f©r the payouts md offspring, 
r®ap«ctlir®l|-.» fa® c-Ofrelatlon' ^ttw##.iiL tli© yeeard of one par­
ent iX^} aM th# gsnotjpe sf th© off .spring (i |^ for th© s«siae 
©li^ Kotefistle Is 
J.  • ^  a)  i r r ) .  
Si 
*!iep© ffi is tli« so«ffieient of relatlonsiiip 192.2) 
between sat«s, 131© absv# fomttl® appll#,® spectfieally to 
papulati©as not mndor sele-ctlon wli«r© ©©nasugminsous aatling 
or i*®nd0in nating Cia« |^ exists.. ®i# secenda.fy information 
co^triMt^di tof eone©rii.lag tb® genotjrp.© for the J[ti3. cliar-
aeteriBtie of the offspring ia ®©agur«.d by 
'•oiXj - '1®)-
fil® i.nf0raatlc^it isonees*iil»g an aititaal*g genotype© 
gained from snceatars »ors €iafcaa.t thm grandparents Is small, 
sltiiomgli tlils. €#peiids sQWMwh&t upon iioir w®ll ttm 'gea.otjp©s of 
Pig* 7# Pmthi coeffieiemfc diagrea to lllmstpafce the bio»-
®etrlc relations l30tw©©n a parent»s pli@»otjp0 tor tlie J.th 
character .and th® g#iiotjpa for th© i,tli Jth eliaracfcers of 
an offspring.# 
»42 • 
iateipveiiing ®a«®sfcQ^a A general fo»al.fi whlois. tn-
almd®s lm£erm&tlm frm » -mmher of ane#stoyg sl«m3.tan@oiislj 
wooXd tsa. so ©©aplex wl&ottt ft iaate@r of atstsa^ 
tloas as to llttsl® pr««fcieal 
®ae f» til® e@3P]p®l«tioa ^©tw«©a^ the p®i?-
f€H®asi0® of reletiv@® amd tli®' &€ am animal 
0,®a ts# .e©»®W®rably bj R&L&TLVBB aeeop#  ^
iag to r@i&tleiiBliif« to me amlssl la %ii©8tlcm,» l.©#,.,,, 
m fmll slfof# a# Imlf iibt, ©t=e» Si© rtlatioas 'isetiwdsa tax© 
gsaotfp© of aa anlaial %-M ay©r«g® PRNRTOMAMM. of s#ir«ral 
anitaals &®¥iag ti» -s-as® gtimetie relet!sasMf Mm (t) 
Ija fig,, 8* e#»#lation t5©fc®#-#i» tfealr s¥«i»®g« 
p©i»fomsso@ sad til© aaija®l*« geastyp© i® 
,Aa Ofjtidasl setbod of hsmdllug tlig inforMati^a toy 
eojlateral relatives is hf Mm progm^ test*. 
Infomattm frm. ma anlaslta ®ffspring Ms 
long hmn use4 si a nsftsttr# of Ms Yaiiie,. paiftlott-
le2*lj for ebar&oterlstlos ttmt at»® aot e^y@.ss-@<t % on«, sex. 
Si# prlBOipal lialtstions smfa i:af©msti©ft whl©^ .ai»l«e In 
aetual PRRNQTLM M^T (1) j. l,©iig, tiia# Is ^©q^nlr#d to. obt&la. 
liifoi®atl©n on offspFtng, ft) p.rdg©a.f sf a giisre» aalml aaj 
be ®^o0«i4 t0 m© sfta® s®a8.0Bal «»d aaaag i^al ©nvlroimeat 
®.ad CS| miXf tdae r@0.«F4s .©f s©l#.©t«d p^mg&nj m& obtained* 
•4S* 
Fig. Bm Patli dlmgysa to illustrate tli@ blo» 
aetric relstioas tfe© awarage peTfoTmmim Qt e group 
of ytlatlves (Xj^) and tti® g#Ba%p« &i all of whleli 
have th® aaB® e©efflei#nt ©f i^slatloasHip Ctl* 
Siis. 2»el8tioas exilftlBg tee geaotjp® ©f «B auai. 
%1» Q'f Ms pvQg&nf gliows In fig* '9m eoafrelA* 
tion lil® gesotype -MA. TLM avwag® p@rf ©mane« ©f lsi« 
pi»©geaj f or tbe s«ge eiia.raeter is 
This tmmnlm i» (S»iv#5 with tiie AigiMptioii tliat tSis ^cQFiig 
of offspring mrw tqually 'eQ^^lated ajad "tk&m, ©qiial vmrlance.s,. 
Wm pmm^Mg %xmplm of sefclaodyi sf eslo^latiag 
'tli# QmTwelM%%-m. bs-tweea tta# gmett^pm &£ aa -soiImsI mm& &. mm® 
••©r le-as fm^tlcas «jf its o»» f®^f»«aaee or tix® 
of wmlmtl'mM' stiffl©i6»t to iuils^t® tlw 
atss of aetko'ds 1» iodejc emstjruetlon*. tk# m©]r« 
•MRMLMTLOM MN "M In of tlieir 
SOP© .fimdaiastttal Mologlesl eonttlfemtiits wiaielJ. ®i»®s {!) E#-
lattonsliip e0efflel©afc®,. tiiioJi mm b® eaiemlated fey Wright's 
IWUUL laetliMi IBI fe« fpe©ti«Mi @f tti# vsriaiie®-^ . 
eisn b© ©«icml«t©d HJ IMTIMAS EMM&RMTED HJ 
Lumix (1941)1 atj^ 13) %hm ©.a»«l»tioas b@tw#«a. %im 
inciiwldttftl wMefe hm •ealettl8t#d hj w®li-k.ii0wm 
ist#i'el&ss or liit?s«la#s ©ori'slstlda a©tli©ds.. leaee, 
ftmetioas msy i^ d a.s«a as ecKpoaentg of aa. ®,iximalts ind®3c If 
tii©.ii* ms# i»er©a#©®- ttie: e^^relatioa- hmtme^m his ln<l«x md 
aggJ'«€«t@ g#.aotjp#..» A.^s-tb cmift^Uxit dl&gs^m to fig*. 10 
..skew® th© r«lafcl oas b®tw®#K 1 and ^ .sdktiiatls&l.li'* 
 ^SIR! 
PAM 
Pig. 9m Patli csoeffici©nt atagrsi! to lllnstrat® fclio bid-
Bsetric ipelatlons between the mw&r&g® reeerd of a offspring 
(X|^) and th© g®ns3tjp© of a cobshqb parent 
Fig. M, path eoefficleat di.agra» to illustrafc© the r@la-* 
tl0RS totfcw®©n til® aggregate genotjplc v®lm« (S) sad an index 
(1) constructed .o th.t la « 
j:,., fe#,er#feie«3. 
S?e®# Qf td» msderlfiftg fclie INMX devtl-
@pe<i h#.r©i« fa®¥# hmmn «4vo#«fe«-4 a»d pps©ti«M 1» Xi¥#stoek 
f0i» <i^oiisitl0S3: Pmmttif foi* iasfesne®,, 
aots^a Umt toir b«st aaimali. 
DWPING periods, ©f fftnia® #"r©s. fc-0- «•» of sasrlfieifig 
Mi© fli#alj#rs of tlie re^C'Ogsii.g#d merit 
of mm pmgemj %mt m «a fi of tlia sir#«s tJFesdiag 
i^slu© S',Q@0 fmm &m*- ?«ai.gM« s#i#©tl€m la wMeXj- prsstioea 
by of p«r#'l3r#<i ani>*ials,. pmrtiemlsFly «>f aaiisals.* 
f^iri wsM f«sil|- etl«ctS.on m & laetJiod a£ lapi*#flag mgg 
duetiea ia tk® eia:#si© Mmim: ©3p«pija«iifes* a©©aal® (1037) 
a sysfc«a of ^ssltc i e to»©:t4ag« la ®al#Qtl»g £m 
laef'eas-ed *®i,^,t la sies,^ ©fl'ci9nt.Xj s^sslag "by felils ^iwfe a. 
eesibina-fcion of the progaay tssfe.,, rfially p0.rfomme« snd la-
di¥idaal wa*lt w«» M10 erl.fesyim q€ a#l#0tio©» 
A lQgi$.tl @f ©osatrttetlag ao tn<t«x has b@®n 
pi»opo,804 wM^h fe# laewp^rstlBH of feh® informstloa 
upm whim ss^la sjsfcea Xm. tmmd late a single 
¥«!«« for m&Qh mdmA ia t h»€, m@ bits of ia« 
f orKjfttiou b«,tog aafecmfclesliy sei^fced aec#r4ii^, to their 
feistiv® IB ©.stfeatlaig fee aetii®! hprn^lxig vala® #r tai® 
aaiaal... Tm In^x is s© Aevts^a as^ t© atlllae isfai'aa.fclm f«>? 
sad f#i» tealts wMsli esan t^ b« a@«s«r®d 
In til© b2*®#4iiig ajiiaais TH&MS&XW^BM 
ffe# prlmlplm of imd«x li«¥@ ®a4@ it spp«3»®:nt; 
tim%. • »«sii6. c5tf tb# prmtimM gmsmw&llj mmptmd. theories 
mnmrmM witii s«J®ett®o mm sot mhmllf sorr®#!;# la adaiti^a 
IH&F a^pftar fc# Mfe® fs«ail>l© fcfe® sotetlos ©f pMlJless wkieh 
H.M& MRLSMN PTMIQUSXF tefe li«v# sot «« yst SJ#©® «d@-
1Sri« d#gi*#t of g»&#a;t #j;p#©fc#<a hj fallowing m 
stated pi»©:p*« §«a b# pi»#4iet®d », pro'fided 
fee teisiiogiefil isoastaiits eoasfc^efelon 
tii-e i»€#3: »?# ka^im* C?jrils p«mit# tk# 0i»fsrlsoa of va^icrats 
pi»#0®dm*#a in Um Itgbft of tfe# pmgmmm 
eaeli# 
#1* aeleetioa* S.«« ecMftteim ha#. 
a«>eoi^ €al:««i WM €i.ss«l»t;i»a kii0wl«<lg« MNMMIM-G tfee-
j#ls®tioa BXpertm&nta emrri©4 os by pewareli lri«tlfcnM-0sit «« 
t-Q' tli# aott ae&od of salsettoB:,,^ p»tletilisr'ij siac# 
the VBTj nataye of tfe® py0bX,« ijj, «®ay .sm©b af-
l>@srea to ip©«|atr« g#i««tiaa f#r mlj oo# eliftf«ofc#r£stl<s#, 
#rf#etf of seis-efeioii- for traits, f'sas »d 
tmmj points in Xmmimg s#l0etl« for «e* 
oaoaics' Silia^fseterS.stles lias fe»e» f#i»- eemsent., 
Bi# S^QUMQQ ©vea&s kas l«d to th .^ popul-fti" IMPR&S^ 
&TMK fcliat FM to to# a#st it jiMst HM. di3?» 
eefced at: only mm eliarfiteteF at .a tiia#» 
me ii®tli.&cl .of "culling ©seb 
istl.#.4( wkifii i.s beln^ prraetietd st«lt.aii#oms.iy ..f^p 
SMEW&L B«S AX#© 'OETA ^FOP^SED-. A MQR-0 OR LESS 
definlfc '^ le¥«l.,- d.«tersi»«d lia.i?fely tij Si# wioimt ©f emlliag 
IM&i eea b®. prmtl&md, grid tf fell# naabeF of el%«i*ee.te^ristio,g 
in -fell® »ls#tie»i is set f«p »ae2i tralfe#, srtl®sl« be-
low tim- Mnlstaa l®f#l im any ©h»aetei»istl© bmtng dtaearded 
i»isgaMl@.ss Qi thair a©i»ifc S» olfedr ekaraetsFs* 
mmthoda. «>f' s.#l@ot4oR ees b# to fchst by us­
ing as tlie criterion of .salsetlen m iM« eosslmctecl to 
prmtee® aaJEiaim geaefclo prog^pa*#* Is si®# » cSiaracters are 
MTIUMLLJ ©(taftlli-, sua -amer^ralated geao-
tffleally oi* m@ gsaetlc frogress e^eet«€ 
in Oft© g®tmrm^tmi Im 
SCH} » EiH I^ 1(%J # + SCS I^. 
®i« pi»egr®®® e.^eefe©a hy ttm first aetbod, that of seleotiag 
for -OQ© ehaFacteFlatle at « tin# Is 
1±ist expected hj tJi® m&mod of -ettillng levels Is 
Si© progress 6ic|^ eet«d bj t&e INDM aettiM, wla.©!-© ©-ereyy ebai-w 
&ctm iM glv<m proper is 










rf <l@ci»«ss@s m ©I, til© profortioia, insreages, mA 
Eg(H) 
imrea#©# ss a# the niaafeer of ©iiaraetera, lmi»ii«a:0a# tmt i.® 
always graatees' than mlty, Cwves #f Bg{H! a«d 13(H) 
ar® shown for of 3 ro 1#00 %© and a w 4 in fig*, 
il..* 
Whm. tt.& or the herltabllity 
of ttie eharaote^ differs,, -fcli# first method, tiist of selset-
iag fo.i* ©alj om eh«.r»©t:#y »t « ttae, soapa^^s aor© fsvca"-
a"bly witli tlie otJasr aethods liiaii Is iadieat^dl afeo¥©. If only 
t.E@ moBt Import&nb ehmractsF ia selected ,f@p ®ad it 1® a® 
ii®rlta"bl© a® tli® oiaier chmmaterBm The progr»ts bj taie first 
aetlaod aj-gfet aetiaally swrptss that mad® by using calling lew 
«ls, b©caus# too ffiuoli att®atloii nlgtit b# paid t© tmiaportant 
•QT' pomlf Irritable ciia?aet©rs toy %hm nmond a©tho<i* ®i@ 
©iird m&^od, that of liad#x seisetion, ms the iapoptsnt 
property of weighting th.® mount of afeteafeion given ©meh 
elitti'setep so th&% gene tie frogx»S:»« is a maxistan for a gi-v®a. 
a^leetion. l.Bt«nsit|"| tlais T"M otii#2* aettioda could not SM^P&BM 
it in ®ffioisnej* '©1# ©ffeet ©f positiv® geaotypie eorj?©la» 
tioat 1:8 to increas® ^le pt&^mms % any of tb,« metiiods, Imt 
•Si"* 
M o 
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•0#a0%®lng ©f wmmeMmg -aad mimtfrnlng dsfcs» 1&©s# 
.factors hme .1#4 tos tli# of whloli are 
0w^ ,^i-st@4 witeii #8#aosi©.«i.lF ©ti«p«-st#rl.st.leg,. aa&|-
of m® ass©©i:»t®€ witii %%» %mm& *.eoof oim» 
tieoi#* Si®re «J*# t»o obleetions saeli iadl.»©t. mttaapts 
to gsR^tie impT©w&m^nt In eeosaaieallf efear^ 
&et-®2?l.sticss. ill Bi# selection aifr«#atl«l is .l«w#.re4 tm 
.edditioaal etaiti*a©.t#r ®©ssM©i*#€,. aafi It.} « af 
ceasfcle. fe-.&®i# for *^^0 s0riP©Xstl?» l3©%»©©a la-dtamt#® 
timti:* ©xes^lJ: miei' ¥ery imusual cttBdittoas# tii® mse of o.o?3?«*' 
el»r«-eters in s®l«(etlng for «a®tto#r eJtefaet#r i.s lllcelir 
fee r.@.stiifc la de&reiia^ 
'Si# ,«ir«?ag© of fell© s«l#et©d gTOtip a e.h«3?set#3? 
.susii fat ,fpod«etiaii' la dfilrj eattl-s is l,aer««s#ci hj ml* 
©etlag © positivolf 0Si®i*m.et©^ .smefe 
as C:&s«».l dbsmwutlmm fca® let fc®- tim fehat tii# 
gaia ia &¥©,»ge f«:fe production ia, fcia# ,.gr€wp w&m. In 
fRft at issst, Bmt tbi® is mt jases-ggartly 
mm g®a«tie gain .Im f«t pr#4ma.ti'0e. tispeMs alfcogetfeer ©a mm. 
§»no%jpli$ #ori»@l.stion b«few«#ii tli® two If oiiif tjpa 
toss hmn mlm^trnd tm 'dirdetlf#. Tkm m&nf aeeldeatal @»irlroa-
isemtsl tmrntrnvM to ^ieh. anlaals ar# #3spo#®4 .©.an M rsg«.rd®€ 
as rmtkdem wifcli rsspscfc t© «ay m# cfeayaet«i» In mat- tk«f 
0i?#«#e 0r tai® pii«ttoifp0 mm eo^.ar@.<i t# tiae gsaofc^#. 
for tlist .iSi.8jfaet©r* lafe a® ftuvlPoiiiiMtfiX £mtm mt&h »ff@ets 
->64* 
Wx% mmXsml |j,y©feablf af 
^mrs pa#s#gs®d by mai tkus tli® mmwi^Qtmm^sX dmvtmtl&m la 
eharftetew df tti® sam® aaimal iist» mmson fee- Ij© eorrelat@4« • 
Wni-ass t4i«r# is & poislfetv# £sxiofcjp,lo cori?®l«tioii, th® lm3P®as©€ 
fat prod«etl@a <3»® to s#3.#©tl'aa for tfi^© is ia ramlilf 
^3a© oaij feu til® iwv-m&hle #ttvl2*onia«afe«l fmefco^s to th# 
s«l®et#d ssiamls were sjjiosea. fii«li* .g#a,«tle itferag© 1.® @x» 
-p#eteci to hm the sen© a# tii«t of tii® ms^leettd gf-stip as far 
ss fst is ccmcornad. 
Si© t©lat in fuestlon enii b© bj an #3C-
f B 
g • g. 
 ^ # '0 
'•o^og " °-
•Am-m® fchmt Xg hat no ¥slms of lteg#l,f aloae. fhes 
a « 4- « %.» 
W&M* TJPM af ssleetlea pragma# 4#»ry® stodyt 
CD Bmlmetloxi f&r Isy selaetlsig dir«etly for Xg,» 
»©•• that 
IE) etml at-t#sati©a f x ©a t© Xj^ Xg# s© mat 
(5) diFscib s«lTOti€ia f a# tlist 
Ig • sad 
(4.) dir#et s«i©«ti©a fm am io^x ^slga®«i fc® aak# 
progress «. asxiaw, s# i^ at 
fli#a tk® ganetle progress fey tfe® fow a#tiiod,s Is 
Sj^ Cl) » 0» 
. t 
1 (^11 > IgCH) > IgCll > %CS|... 
eoaelmsloiis b# 4rf«iii TRIM this LLLXM" 
CD Iadij?aet ••&!©»# is laeff#etlv® 
in ^mmXng g®ii®fcle shmngm in « oliaraeter# 
( B )  Sie g«#rftHf «pp.r©v#«i pm&tlm of giving afc least 
SM0 er^dit for a positiwsly e«p@lst«a charftctey 
Ma««.]ttS'. th© g#iiotfti@ p»g»«.s», 
C3| An MMIDMLNG BOTH M&RMT&RM. MXA eoa»trttc%@4 
% * ^  A 
wlitae® 
trmfcloii subjeeti t© the assiMptlim 
liitr®!. 
i» s®3?© as f 
ia wltii tlm pria.o%2.@s tiigg@sted in this, 
•stadj satisfies TH& ARI^EWLM Q£ MS^MM prog2eess. 
,?©ifiapg tha mmt sfeyiklag of Sie &Qs^&rl&m. 
lies la til® U8« ©f tUm elaai?«et©J?^ % tiit a@thosl.» 
filial a- poattivs ph&UQtfwlQ e^rel&tlQU, Mg^ miii©s of ^ 
asfcraet frm. tfc« misal^s iad«x| witli « aegativ# piieaot;^!© 
eorrelfittmi,. Mgli ¥al«@s q£ ^ euhanc® felie . wbsrsss 
th® Impost t« is tiio .geaerally pta-etic#.. Bi# logle 
far tiii® pi'0c®4ttr@ bss b##m ®@i»i.l©a<i4| ©f 
#t;fcriimfe#A ia pas*t ^0 ©x&egtion&llf gQ-od ©r ^xcepttonallj 
poor e:nirire»#nt# strife s« «» liidie&%0i*- ©f tb© klsd ©f ea-
deviations iriiiola lisve «f.feet@€ tb© ®effla«ieal3.y 
isiporfeaut cliarae.fcerlaMe* 
mile tlies© ©^s^lea a»# «feitte41y ia ¥iew 
of tliit treffl«M©u«ly MMPLM sifcuatioas TIMF rspressnl^ , ^MJ 
m Bmmm to ilimatrat© the fully of laai.reet s#l#ii%l©a mless 
samemins Is kaowa ©f %hM ©©ir^lattoiis 
til© &xpmml<m sf eharsacteps. Si® r©!# of tii«! 
wiiieli Mi- m ©eo»®aie img^rtaaet in .norisljjmetiv® breeding Is 
tlias to as .aii ind4©«fco2» ©f ClI of aa is-
port«at olmi»s0ter Am a geaott^ie cei^relstiosa ©xisfcs mxd (2) 
the. raiid^ #iJirlTOim®Btal MCQNMIQ&LLF 
iHiioi'tanfc eliiti*ftcfe#i*#. 
»S7«-
ApFlieatlen XmAmx fe© am Mtaal ?<^ula'bioa 
1* gOBF©# #dttgtaii®iife of data 
&e- <Jst® at«4 ia x. & e©Mtf%wti®a of «» IMeai w®r@ 
totesa «i Ig li'ii## sf folssl-mMm swla® at til® lm& Ag3?l©ml» 
twsi t:^©rtseBt Station* fla#s# Itis®:® »« mlatalnea sa s 
©©OPEIE-'ITTLV# B.»#<ST»G PR©|®ET 'OY TTM- XMM. STATIMI END TII@' 
EegioasX. mim BF#©4iBg tii#lr Ms.fesrj l>©ia.g gl¥e», 
Ijf lteati®j (i939)« Si® d®ts ased In 0.011.8tim.®;.ting ind^a: 
..pig® bern in It ila®.» ff*.©a tb# fe.ll «f 19Sf %© 
t!i© spring, ©f 194-0.,. liieltis.,t.f#,» -1&« aat.fi on tia® .pigs hc^ im 
itt fell© fsll ©f it40 w©?© ii©@€ s® « t@.st. Qt fcfea i»d®z« 4 
brief SMMMF (TMHLM 1). «li»« THM • ©f d®t« HJ seasons* 
.S#l#0fet« Mai 'bs-m tm? tiwm ©li«r.actei— 
isU.ic5.«., (JL| J?att m "by w#igla.t at .180 days of 
^age# C2) ©«f©m»ti©a as % a MVM&T&ML MM&X'M ant 
(.31 pp©4iietiFitf as mBmmmd hf and wetgM of pig® 
P«r litter mt vmicfm af.«.sj.. ®©r« m less sjsfceaatisallj »iae# 
th.® lis©® vmm Bi®## eti«f«.©t#rtst;lc« »«» w@l.glit#i. 
.aee'€(riltng to eeoaeiaie 6i by Lmsli 
lf40) -and an iiAmx was f ©i» anlaal alme 
1330» Exespt f0i» til® #lfffiiii8.tl0ii of mii.iinsliE b®e.s«g.# of lajwy 
«M <ai,s©s.3.®.^ s®l©©tlms of bffsediag stsek h®-r©. l3#©ii. ».d® v^on 
tli© 'o«.»ls «!• mis luAex..# *»s y«©e»fciy. fcwo i:ddifeioii.al imtmm 
h&re be«o .aM®€ fc® p®j?f ©Mame of llfcfc«r ast©;® 
— 
ia 180««4*y w@l0xt m& in g©<jr® "belKg •4oasi4«'#d«. I^ash CltSSbJ 
etiidi®# b«#i» ,fiji» tti# .peialbl¥e ®a«ati ©i* 
«tfe©al;i» wkieli tli# of thcmid RMOMLWRN.. 
fRljl# Im Cittwttfcy Dsta I.ist#d hj 
5o# of ,ll.a#« 1©». @f S#.» ®f pigs 
it3?, fan' 1 IE e.i 
IMS 1 ft Stl 
»58 fan 1 to -M 
i03i sfs-iMg IE M 454 
mt fali ? SS 1S8 
1040 spring li. 8i 3S5 
•fOtai 3M 
Stet® &ee«ittMXsfei©2a €£ lata dw^ing tlie Isst is-veMi 
f«ars w.m to Juafcif j tbt soasfcriistlon ©f mn Mdex 
"MSM-D ttfoa tall© .g©3a©tii> coiistl-tetl©a Msderlylng TH& 
aafcion ©f tho®® 0lia.raefc@plsties eaasMered t© b© of monomlQ 
iiipQr tailed la swlii« 
Mtteps i'#©«l¥ed sm^sstantially fee same Iclad of 
teeataeafc dttrlng th# smekliag ,^©:3?lod,.. Fowr to eight litters 
wer® wam&lij ^laeed ia ^sstar© lots 10 days of ng©,. 
rmminljig %h»r^ uafcll th#y wep© w%mmmd at SS da^a., fo\jr pigs 
fros trie lax'fsat littsr® wqf® wauallf pl«©®ii oa of 
?©2*foi*iii««s.®« t#sts at wmnln$ fcime^ ^elng fed « standaM. diet 
<1^  
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«# e? ® 
60*" 
•^e sC fr<iductivlfcj la tM« ste% mm 
smggesUiA lay IMSH &imI Sella, {1941) WHQ stm€l#€ tk# s»#p®at« 
0f ttwiJ®!* ©f pigs f©r Mtt#!' w#igla% PM litter 
«t a iBial^®r of Stetioias ©©apwmtiiig witk Eegl&n&l Swim 
.Bi?«e€img, taljor-ateff» 'Si® tb.ar«.et#rlstl©.s mstfd. in ealnmlstisg 
|ir©«3ii©tivttj'w©F® w®l^t®d s# &M'T ©a® staa<i«d defiftloii IN 
©a^ula bad ftfpro:xSaafc#ly tk© sws i: iflueiiie# im detsralali^ dtf** 
IM&UGM in prodaott^ifcj* #l»ar«efesiriatl'e,s •e©iisid#f#d 
ttoeiy weights «:pt Bh-mm ia tsbl® E» 
Ag® f«©i©rs feaad 'fej IMWH «a4 S^IIk t© 
©lialatt® sssfc' &i ta@ ag® «jff©cb mpm. pitQAwattwitf^ sihcwa iii 
t«bl@ S#. w«r® u««€». 
.2« . gocstaats tmmMM&rw im th# eoaatjrmefeicai, of th® lM@x 
S@l#®fci<5n ta %1» .twin,# ljre«.a.i,»g pro.|®et Is b^iag 
<ili»est®4i. tmmS. ^sj& of tliJ*®® eb«ra.et@F-
Istlesi nmmXj CD w«l^t 160 days ©f ag#,. (.t| saw© m% 
S2S p&mdM (3-1 •p#s4«0ti¥.ity., tb® ii#%ii(Qd ©f a#»s»3?.lag 
til®®# #-h.®i'»©t®-i?igfci©.s. ta'fiag. l»#sa dwertteM.. imsh il0S8«-., 
1940) st«€l## tlio i?#l»,tl¥« IMPM^MME of a ^HMTGRN 
015© stiandftPti duYlAlbloii- Ib saeJi of fclae®# olaaj*®.^ ©t;®2*®,j, aj'i'iv"" 
i»g mt wmlm-M of" 3/S, l' md 2 mmpmttwmlj for tli® mlts in 
«ia.i©la ®a©ii is aeagiir^d#. .& wi^ v&l-mB,. tli® 
genotjple val«@ of sa siitiHal mmj hm .defined mm 
M • .j/s S||^  #• 'Cfg •#' 
IJi# Om^oimuts and Their Welgbta ¥«#4 la 
Calculating Productivity, 
Oliayacteristift W#l^  ^
pigs hmvn 1 
of pigs ali¥« El days % 
Saab«i» &£ pigs allf© «.t SS I 
W«i^t 0f litt#i* «t U1 a/io 
l@lgkt of lltt#jp at Si ^ y« i/so 





It. §• -©,t 
•18 M -S«3 
•M *M.»0 4S 
M. 
At th# tl»© mad# for t'a« yeepliag 
gilts md bc«i*8,. tiie w©i|pits sM seoi*®# mm a^alliifele on Bosfc 
of Uw^ pigs for tiiat statoa* fli«lr own pF0du.efcl¥ltl#s 
of ©©arse,. m^iiQwn uatil after tiiiey hmw& m&hvmllf prodtt©«d 
litters Wa@ms®lTf0M* After ar® oae@ pl®©®€ ia ttm 
.tof»8#4tng lasyd# Ister s®l«efelons «ioag ti3.«® ar# l»as«d ©hi«fly 
011 th.eli' own pFodaetivltj, fr«3® dls««a# md general 
soimfetsa* 1 s®lseti#G lii4»x uMisii eosaf^si fc<j tMs sysfc®® 
•of s©l@eti©n «nd p«mtt.s atiltslag tl» t.iife»«ti0a «¥.iilsbl® 
culling amst b© aou# is 
I •» h^W 4- h^B * •• , 
••wfesr# 1 » tmdiviamal 'Wiglit,-
3 « iadiwidmal Stg-*p#md 
S « aT@r«g« 18#»day WEIGHT ©f m« litter, 
, s w ,afei»ag.@ 2iS-f0mt! a<S'@r® tli® litter, 
F « prodmetiirity oi '&« d«a 
and th® b*s pii:pi'«s®iit fe® wsi^t given #«efe @liajp*et«!!?is» 
ti©^, 
©a# «-etii«l ¥sl-tt#s of tb.# W&RE FMMD HF e-«ie\i» 
latiag til© eonsfcsnfea hj .et^&fei^a®. <8) mmd (i> fro® 
tii& data eoll«et«4 -oq, th© mwtm tti© fall of 19S7 
tis'-ottgli til© spTln^ &i 1940» eonst,aat«j| grcRi^#d scc-ord-
ing to fck®i3» biological sipitfie«m«®., ai?©t. 
{•a I Fk«B^ot|^ ie cimstsists 
%#» 6ca'-?®l,sti@s b«tw##n tli# weight aM «©Qr@ 
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4* RftatiXta Qjf til# analfgi#. 
%-M f^«#tFsie eoBgt&ats« fit®- variaaees TM W©L.^%.G. 
&eo^© an€ |ji?'0<iia,©tlvltf »©3?« eAl^ttiateS fo.^ escii 0©a.»oa*@ data, 
til©' 11b® dlff#r®m©# hming mllmlm.t®d 'ay «.mlysi.s. of vmianmm 
fh« p«salts ©f fcl» saslytls are iht^n ia 4» 'Hid seasonal 
fabl« 4# Seas Iatr«:-I4.M fmtmmm 
f'm Ifilglit,, B&mm «.»i4 l>^o4»etlTlt;i' fey Seasons,. 
Smmn W«lgJit BQmm 5/f 
xaa? F €0 flf.S « & 11 iS,2i 
1938, S 1S56.1 3E«S 05 ^ a' 
10^  f m 1304,6 B8.9 It tS.f 
IfSi s 2t»6 QS t6.9 , 
19St F <« *k 3LS3. l?:.t Si .ist;? 
lt40^ S' 3m m- 80.3 
All s®aa-oas 1515 32.08 MM ®4»S 
varlaae®# for ,aad sesr#, vtpy in dlf* 
f©rent • nmsom mid g@ii»rallf ia ti» saai© iiii»#.©.tioa, & fmet • 
miGh pBTfi&pa m&j hm %^X&lmd hj tli© In treat-
sm^tB *titoll ^xlgted 111 different «@esons* Far e^asple> qult^ 
@ $M QT isia®- l&fe#. LITTMM w#r« afctaeictd Mttisr ssvsi'ely HJ 
inflMiisa In tli® Tall of ISS8, irfa@F«ft® tH® «»lj llfet©i»s «#•• 
©aped, &© quaalJitative .ii«a«»F©ffi0»t- th,® ©rfect# of smcli. 
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was a gtraii^ for tim Bmm§omml cowi*-
Xmim&M bstweeis aeo^e aad weight to %wf la tii© Bmm ^ii*#o:tiaa 
as fell# v&fimom^ of mm% aii<i welgiit, agftis indloatlBg that 
fch# t«o eMrmeteristle# sr© eff9et©d toj » gwmxp of ©oaiaon 
Ciaas®s wiiieb. mrm iaor« •riirl.a'ole la soae ««asoiis than others, 
TH& Bemmml e©-r»latloa edsfflsletits Urn weight .and 
morm of isdiYidusl pigs (ItlJls 6) were ealeml«l;«d »n<i 
«.g@d by Fl®ii«r»s CltSS) %'" ti'Aaifomatioa g-s followsj 
l/t[lag^C3. • - iog^Cl - ^ 
*1 * *• 2 , 
f • %% Wj^ # Wg' '4'' •*:»• 4. •••"'••• • 
wiier® ana rmpmsmnt the e»relstl0» sM 
d®gr«e« ©f mmprntivmly., foj» tiie J.fck season, Shis 
ti*sa@f#raa:fct©» has- tke #ff&efe ^of i-edmeing fch® average eox'r®« 
lafeisn s©JB®wfe.at as oo^ argd to ta© eerrelsfclcai obtala-ed 137 
tvei-agiiig MM s©a®oiml ©wsrlaij©#! sad VBritRees, Si® metiiQdl: 
ixs0-d.# lio*e¥©p., is legs a«bj®i>% to bias ms tia« tssp-
l®m«s foi? seo^s and w#igl3,t aigalf ietntly tnm season 
to €easoa». 
me ©wi'tlafclen ooaffleleats b©tw®@a to w«lgiit» 
of aafc#® and fe©tw#«ii tlia ssersa- ©f litto2» mafc## w#r® 
eo»¥®aientlf #sl:la».t#5l, froo^ Inti^a&lass B®©&mse. 
©f Mi© rnttmr&mm. in tiia s#es<mal variamta, tim mmBQtml 
-ti-. 
•E©RR®LSFCIOBS W«R© CALEALSTED INALVIFEALLJ M TMXLMI-MT 
,1 • mmmn lifetsrs, 
B # &. » .mean sftiars between 
whei*© k repr®8©afcs the of pigs pei' littei* sBd ¥ « 1| U • 
^ Ite * i^wreeti0ii •(•*• k irarlaa from 
llfeteF to litter b@lng umlapsrt.sat in data as ax tensive m. 
tli© pi>es-en:fc•'group. 1!li« ¥.arianc#s frM whicii tHe seasonal 
eoi*r©latlon# w«r® oale«l«t®d «r© shown In table s®a* 
sonal Qerr#latloai {fcaM® 6| averaged fof us® In th© 
bf Pi$h®r*s V trmBtGrmmtlom for intrmlmn cowrmM^ 
tiom MM follows: 
ij. -1/2 
1—TiirrTi iriijTOi -'ir i-|-'iniiiii]iiiiiiiii Ttli. .. ,iiit-jij 
% 
^ _ '1*1 * 'g'g * •" ^ »6'e 
»! + *2 + — + «g 
fli® f«a>attla foj- ttie e^fralatisn e©#.ffl©l©iit; 
the welgjifc and s©om ot litter wa%&m.0 
T* « 0OTCl3#tween lltt&rg) -» oov( total) 
wii#r<e g6¥ represents tti© mmmn 0ov«riaiio® f©p ttie desigaatdd 
sowce, was d#3Ptv»-d froa tii# p«fcli coeffielsat foMul®, 
%g » 
VrrWii^  VTTiEal^  
fabl® i* • ,B0tir#®a WitMia Litter Vsriaacts asd 
Covmt&ximm tm' Wml^% mnd Bmm hj Se-asoa** 



























































wi»re is fchs imtwrnm ^i© sirerag# wel^t sad 
swfftg® seen*# ©f tlae m-m» ®i« stssenal e#rr®l&tioiii 
were (table i| sad ay«rsg@,d in the rnsmm m&nmer «a 
tb# iatraclass CMM%A%XMS RNH^W^M 
Bi# .a^aaomi ^cQrwlatioai betssea pFodaetl^ltf of 
-feiis <i)ia arid or aeore ©f t&e off spying (sli»a la tabX© 
i) were ealetilatsd HJ weighting tb.® ludlvMrnaX prodaotivltles 
«e-o-3?<ling to thm num '^r of pi^:® p& iltfc#r#. 15ie fomula used 
WfifcS 
• .. :....: . 
1 staamafy #f tit® mmXjMls @f yarlma® la not gi¥«si Meama® 
tii© e©ri?@l«tims were g®a®r«ll|- sasll s»t Iseking in .slgni-
Sie <i®gre@s ©i iwmAom m^h. s'mMm&l ©•oipr©!#-
fcl&n dspendad MpQn th& mm^mw sf lifeterj, tm that season 
.mthar than upon th© w^r of figs,- Altbottgh aelfcher tb« 
seau^aal eoprelatlons nor lt»ir frnlum w#re 
tleally signifleaiit,. tbe iraiaes e0iiatl%«%0 the »©st 
pj?Qb«bl® valmes ef. th® wMeb m&j wsf® intended 
t;@ #stiia«%e aa4 w-tr# lissd la tii# ©f 
iadex* 
pii©notypi,e ©orrelafeions ilmwB. IN t«bl® i w«i»# 
oalj pmrt of tbss© s©@4e4 for ttie of «f«Htioia. {6)*, 
Basse IriVsHrlag th© average weight ®r aeor# for the 
ifQi'e derived b|- a#®iis ©f petJa c&tffieitiits,.' Sine® tb® ii»ib©2» 
m 
i i i i i l  
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 ^ 4  ^ > CQ © « 
&i pig# per Ckl is thaif Mgalfead# dspe»d» 
tin© MMH^R GF ^MRV&TIOXIS yep 
I ... yrTwi73W' 
1» . •«. 
.if ' 
_ymirxir^ ^ /rTTF5TIlSS 
/ • / '".•""""l'",.«.,;l.,.„.,_^^L„ .11, .. 
_ %S ^ * CM*lhlS§8 
ktl . (WJ.2043J 
* (k^i)«iss8 
,.a»« 
p« •pw/ 1 Cte-Dfw* ' '*' •" /"l • 
^pi •" w rrmiiiEi -...osis^  
.6143' • Cfe-il,18i6 
*WM /|L+Cte«i /|+c^i I 
aenotarple conafegnt-g*. Of th® S&VERBL ipstliod® 
«s®dl for ©.stiaating tli® .herttabllitij .ebapactsrlafcies' 
1941.1# fclis r#gi?0a.slon.. of offspring on ilsa 
m%M best tiiltiM. fe© tli® prmMnt greiap ©f da.ta beeams® #©1®©-
ti©n |i®4 iJsea. pratetie«4 sassg th® daa© and several «jf 
V&V& ©m-sli*© Ipkm* & sliglifc l®ss of 
resulted tl» »«© of tliis aetlied. b#e«tt.s® a tm sla*@,s w®i»® 
i»#pi»e3®at#<i iJj oiily one l.it;t«rr«. Sie of lierifcatoilitiyit 
f* Arialysis of Variance and Co-vej»laaeo and 
t&s Eegresslon Co«ffJ.cients for Wsighfc 
®f Offspring on Weight of Dajas» 
S«ma,©a »r« ¥®yiaiic!:t QMMTI&MM' 
S*i *1 SSs offspring SDV^'OT^SPRIMG 
IfSf f $ M ISiO M»0- •3IIS8 3,.ll 
1938 S 6S 31? MMG M.A .lt04 42 •84 
liS8 F M ,lt7 1916 fi..4 «S92I£ 
liS9 3 if 2S91 109»S .43«1 61,39 
1931 F 10 ISO 929 *sf*i ••SI® 
1940 .g M 1612 MAB 
411 
s-©a#C!» •Mit 
Qht&lm'& hj dombllag |h# Istrasire yegressioa of ©ffsprlng m 
asm, 3?ep»s©at0 tim kerltatollity of Ymlnnm wltiiiu grot^a 
of d,«a« mmtrnd to tiie mmm sip® md eoataia# a sb«11 part ©f 
fch# eplatatle vmpl&mm, Siao® onlj dana wimiJi fch© s®m® llja® 
wars mmted to s sij»©,^ , th# ilii®s e0ml4 1?® ee»» 
wnieatly «lliitaat®4 witli t&«t sir©#.* 
Bi© iBtresire for w®l^ fc of daa« amd tfa© 
<sov«riaiiQ© for ti«i and effspriag fo^ tb© 6 sa-asons sf# aliowiit 
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•IpaM# S, Analysis of V&TL&NC® and Ccyvarisiaee and 
%i» Regreasion Coeffieieatt im* Seor® 
of Offspring on Score Dams# 
Bmmm i/f i#«i aiQMaye variains# Govarlaae® b % BMS Offspring §sa^ oi*? spring 
mm $ m:tO^ -,.08Sg- 89 ..S 
mm F 1S.» £•06 .1488 
3 ©f 10«t • 54^»8 l»Sf •IMS m.o 
wm w 310 S.*! 0.»64 ..20©5- 2S*2. 
1940 s .Si •O,.0S. •^ •*0101 6S..0 
All 
BMMMM. .«04B9 
faljl# 9« Analysis of Varisnee «i3<i Covariaae# find 
fciie S^gressiorj of ?rodu©fcivit|' of 
8|sri:^^: « Froductivlty of Da®s« 
S®a»oa l/f itaa variance CQ^arianee Dau£lit©rs tS/3r spr ing 
mm $ BS 48«5 mi 5 #.§6 •igas 16,8 
1939 S tf SB.S 9S 3-.7S •0650 S9.0 
1940 S ,2a S0*1 09 S«t4 *0786 2S.4 
J.311 
s#«s©ia® ,08  ^
-77-
lug thsa- «ei3«3?ding tiis recl|>i*oeml of theix* yespd-ottlve 
waritaedi to otetala an ©atlsfite for ail seasons *«s 
fix# data are -mxmm^ls&'d la tmble 9* ®s® serifesb-
llttj ©f j?yotluctl¥itj »@s ettiaetsd as «.1S12 fTma tlie doubled 
r€gre««i«sn ooeffieimit.. 
wmm tl» laasfc varlsM.# fi?oii,s©asoa to sdas-oa of amy of tim 
Sir#e »ltlio«gli tMs flgar# was tfe# least rellabl# 
:».t#tls-feleally* Staaia©i?d &'mTB sot calculstBd foi» thes.® 
©gtlaate,# 'bteaas©' til:® seaooBal values w«r©.not independent 
of e&oh otlwi',. t&e f lgtt3?®:s f ©i* sos® aialsials «p |^^ ©aring f oi»' 
dams im »»a oti# si t oj* for -offspring In one seasoa 
and for dmrm lat#F%. If Ma© seasoaal ©stiatate# h&d been lade-
peadeat, ttie a^#:i»8g« sst.laate in oa.s# wotild b.av« taa® 
st«aclai»si «rr-cr 
*lier# fell® t»a reprsseat fcii# .reeiprocais of geasonal ¥ai^ 
leri-ces es sli-ow in fcla© precMing Of taie thr#©, it 
is e^rtaia tliAl; tlie of 6o#i»® and produetl^itj 
•mm a©t. Issa#€ oii esou-h -lata to b® statlstl^jally ,st.grilfleant, 
Seaee,. fmtttr# i»¥.tstigfet;i,©as say p>ov® taat fcli^s© ©stiafttes 
«!«© pamss f«3? fyc® tl» *li#y -am latanded Uo ©sttsmt®*# 
'II •'""' innii i  m r.n.imnr. ir » i .  n, - ,  .. . . .  , . . .  
S#.# p«g« 98 tar a Ma&mMlm of thm evideae® fa?oa prmrlms 
^©g.ayding th® herital^llity of th.ms& cliaraot©r». 
MTHM' .SMRPRL.SINGLY 'GH& FIERITALJLLILY OF PPODIISTIIRITF 
S«S#(teJ * 1 
If WkBf mrB mil prtrpoT'tlonst^lj  tm Im oi» t©o li?»|rh, no 
will -pssttlt; ia relative esiomts of atteatloa to- &e pal-d 
%2i,« •"fa2»i'»u8 -sli«rai5tai»l-®tics-«-
fb.® rol# of g«»otT>ic m ©68©ay-#.d to €nvlr^xmm&t&l 
©.©i?3?-#lmtl-©rj,s in esuslag ^fesewed piieaotjple eowel-atioas to#-
tw®eii til® eharacterlBtie-s of sit «afea-l w«-s gives paf 
afetestion la « p^Tlo-ns seatlan* &m iavestlgiitlaa of tli® 
biologieel tJssls fc®*- tlie t?*© of eorr^latioiia indl-catad 
tim% tela mvl.rmmen% TJ©cs,li« t© «» mnhnrnl {aixl x^andoia wi'tii 
r©®p#-ct to mmj mm was m p0t#ri-tlal soijto® of 
eowela-tioii ©hayacters. S© st&tiistie®! l5#elmlc|u© is 
for fel» direct; fenalyslg $-f am obse®«v©d plasnotjple 
eor^ pal.afclos, imto its ptsltoftl sota?ses» CMaotg^ le eoi?:pel«-» 
ti^m em, iimmvew, dmwiwe^. 'sf r»s©rtiiig %& tli« ocFi-Qla-' 
tioas b©%*-®9a y-eltttlvss 'wfaieli. hst^ feeea yandoaized wltli r^s--
pe-et to eii¥iFi>ra»®.Bt, |iiat m «-sfci».stts- of }a®-i»itsbility «r© 
d®^iired in MMMIM* 
S3® s;e.emi»sej of .a geiiotygie esi?2*el®felon deriTed 
frQs fclie ©<a»peliiti®ia fe®t-w«#-M ml&tlvmB d®p#a4fi in p&?t U|>oa 
til® ge-astic F©l-»tloasliip of fe© r#l.atlvs-sj Jieac®#., it la d®-
slf-aM© for pm^fsa-sss of ©sfeia&^lon to Imwm d#,gr©e of 
r@-lBtio3sMp fee twees the r®.lat i¥©js as po-s slbl®* in tiie pj?0~ 
sent  gi*®ip of 4«fca Sio-i© coat©j^©i*®f^ mmmt elosmlj 
r#l&te4 w®i»@ lltt-sr aat#.s sM w#j»e tiiQ.pefoi'© exposed to alaj-
ii»i» MIMLT&IMMTML de¥i«tl0ttt, l5#liig 4®.¥@l©|^e4 IN M& BM& 
•Ti--
ixtmrms, saclcle?! hj the s«m« sow, r©»p©<i to wsaning in tlie s-as® 
M't, ®%o.* Parent-offsprlag eowelstioiis were UB,mlfcabls for 
sisasnrirrg ganotyplc coirelietlom lav©l¥iiig weight op acsor® la 
til© pre®SB'b grotaf of data, slued tii# pepeats r«,present#d & 
#«l®©fe©d gromp among mtl? gendyations* 
Segressioas of offsfring sn ps,p#at when the parents 
s®l®ct€d ftfford aa mibias«4 tstisate of ttist peg^®sslcja 
f©!* ^icla. til® selected efeai^eefceristl© la fcli® lftd8|>sad©aib var-
l&ble* Sine© Ml vmhlmQd estSjasfc# of fcli© correlaticm to tli® 
g#Qa©tx»l6 ae®a ©f fm twe wil»l»#ed mgms&lm so©fficl©nfcs., 
wbicsla. ©ail bs tim- t_Qi'o%fplc ssFreXatlon eaa b-e 
i?i¥©a regi'egsloas of offsp^lag m diia* Fo3? any pair- of 
cli®r«et«2»s two mil^lased regrei&lo-^s sf. ©ffsprtag on dam ©siat.i 
(1| Si® r®gr€#storj of eharactey A of tli.« o,ffjgprlng on charac-i-
t©i» of tiie dame snd (S) tlie rsgressio-n of cbaraofc®r B or tSi® 
offsp3?tiis on 4 of fee damg.«, fSi®i»efQr«, 
wlie2?t tiis sufeserlf ts X aM Z THE daiia ©ad tasir off-
ap;rl»g, i*@ip©©tiwlf,. By tlais iietliod,. ©atiiiatesi of the cor­
relation snoii as would «ist in popuiatioaa sandiaturb®^  bjr s®l«. 
#«stioa o«tt be obtaiaed* 8©^©ov©rj, all of tiie liaTamatioja Is 
«tilla»d io fell© ©stiaats* 
If partttts aad offsprlrig «i?# randoalsed wifcli r®sp®efe 
to ea.¥iroiaiieHt, » e0rp«l«tl©ii b©twseii. -diftraefeer of fcli® pMX^ 
#iita «,iad me otber sksrseter m® offsprlag mst he g#i»tie 
la ©rigi». is# 
Xb, - Vs - Vb* 
THE EOM&QMMM of <ioiai»i®0® ®r FMI^OR imtaFaetion with 
Msp-e0t to g®»otyple esrpel&tloat. to¥« a©t b##® werktd otst 
in 4®tsil, b«t it a^peftrs e#rfcaiu tliat: m g®a©t^l© uctrpsla-
fciem ©Alcttla.tsd bf tfe.# mhom ©©ataias s saiill fx'aefcioii 
b«a#.4 oai fclie' -eo^mrisiae# of #pistat;ie g®a#s wiiiek 
botlL eMrasters lix soa# ©©afeinstfeioss %u% mot in QthrnrSm The 
qu0B%loa 'o£ lasting systeas «imI g»tt«feie diffepeTO#® l>®few®eii 
d»s is&teci te dUffersat sir#® eaa to# «tvol«l®€ by leaTlng, their 
MITMTS VMMMXJMDI i»Q»0- by um ©f iatMsljp© REGRMMIMS.M^ 
m® §mpling t-rr^i* of a gmGtjpic mrr0l®tlQm cal*" 
isul&tM is t^i,s is of aiea-ssltf ImFg©* In 
first  plfic©., torn' stati®ti0s «tt l# ealemlated tram tli® data, 
S#ooai31y, nem ot the®# sMtiisties a,r© «nfcir#ly independent 
of aaj 0f th® •otfe®!'# so s«« ©oifi*®lafelon ©xlsts b@tw®eii thair 
s«iai>Xliig Vkm K®tood appears to tafclll^© all 
tlw Inf.mm&tl'ptn m&ll&bl® 'aad to giv« «n tiitfeia»:®d ®.®timafc@, 
thus q.mtlifying as tim fe®»t stefelsfcie f-op %hm ptifffoss* 
©I© j»®gr«88loii eoeffi.^i©nts for weight of offspring 
on SCOP© of am. and fGr seor® of offspriag on weight of dssj® 
ai»« Aown by semsoa® • la t&bX# 10» fla# &wmr&gem for @mh wmrm 
oljtaiaed by wslghtlng s#,«aGBsl 0stia«t#s hf m@ peciproeal 
©f llaslr F#sp@©tiF@ i^ftj-laae-w. semtonal :r«gr@sai-oii» 
&M MMA ©I# MMMPTLQMS' /&M MI-OUGHT 
t.0 %& 4ii® fe© aiapllBi Bie sfcfitlstieg bsstd ©a fefa# dat:® 
is tiie fall ©f 1039 Mw l»g# sai '^ling «»era b0eam»« 
falslt iO« Seasonal R0g3?©sslcai Co®ffl©l®nt;0 for S©»® 
•©f Offspring m Wm Weight of Dfi»g aad f#r W«lg&k 
of offs^^lrif ©a tbe seor® of Bi®s* 
S0a»€>a % S'l 
Itif -f .^•IS 101 -mmimm-
3JS8 B .om 2S84 ©:.04Sf X.4t 
19SS F «1 2..,4TS4' 0»34 
S •«Si ssss ©•Sfil 
i§3t F ,133# 0,,i© 
lf4©' 1 4St4 O.flOf 'l»Oi 
s«(as0at •Oils ABM 
t&© fall pig erflfps w«rg sumllit a»d fels.®- MgafciYS :r®'grs®slojj. 
imn& tm th© ^priag ©f 3.940 ia ©a® ©as# is pMetieally zero '^ 
Bm0W»3^, mim&r of mmmm »g^©sgt©B #osfflei®ats Is 
fidgnifleast sm tfe© ti»a@ ¥alm#« e©aM, h® se2«o or 
fb« ia was#.l#et@ii popiila-feiofi# 
XM TTMG 
M •'VrTEiETrrswi« •^m4 , 
Vt 
*Oil.-» Si#8© mmltB im. agr®««is,t. wiih fcli© ®xf©etati©a" 
feat «®1©Q%1©B. notiia rasmit In s #a»13.#r than 
thm% QtBrnrw^d la. ma.s®l#e.ts4 pcpalatloss# 
Hi® atatistios. thas. t&r calemiatM «ffor€ «. direct 
«®tJjaatQ gmuotfpM ©»^r#ls.tioi2 hmtwm-m mm@ aad 
®iis yelsfcivslj lAi'gt geuotjijig-'e^w-eiafcioo. is »sd« glemaibl® 
% tiiB facst ItiAti fsetoff (eitta.®3? g#»@tie or #n¥lroia«BfcsiX) 
whtfisli vlgm^ sud. g#ii®ral ©ojastitutlai ©f 
th® mm thmigtit t© «et pJaytlol-ogleally in tfa® ««a®-
dlwmtlQn ©a Mmrm and, ^l^mgh w«lfiifc is 
at a eottBtaat ag» and s^sr# i,® fcsito^ «t « 
fcb® «®ight fell# pl.g» ia tb® llfefetf wMeli tJfe® 
©stisat;® of prodactivt^y was bmged *«« Blmm it »®s 
imeaFtaln » sot feli# eontaln^a ««» 
mflr.osaeiital @rf#6fc, TM -MMMLMTTM *,f524X H^TWMN tk# 
of th« pigs tB one aoi, ttm pyod«#tivity of ttie 
i:®a hm»d mi rni^th&T litter mm. ' meoy^tieallf, 
tk® first is m^las,©4. mm f« as fee mttmtm of sslecti.oB ai»© 
c.QSK>««ie-4 'ottfc aiigiit soatmtft i®» ea^^lfoaaental 
wli®r«a€ fell# 8#eQial migfefe hm ti@o siali tweamte of .telTOtion 
fe# e©iM»-©l®%iaB. &#%*©#» |?rewia©tlf£tj ©f ^ €« aii€ 
-8S-
fop produstliritiies:, oulf <isms lisving two m&f& .lit-» 
t«rs ware used im tills eoj^relatioja^ Sie eari^elatlon of *007f 
bat»;0&n Urn vml^t of liia d©« mtA prefestiifltj of, the offipflKg: 
might be M&s&d In tii© dlmetim Qi sm&llmBB hj SQT 
h^&wf daas# ISi# stef^liag tFroups me nacli %m large to atta#h 
stetlsfcleal «ifnifle«e« %« B.my af Wxem eorrelatlsas#' 
gmolifpi© .ft^rrelatlona between weight «n4 pro-
•cMetlvifej e^rlirsd frma tl» Miree coFfels 1:1013®, la fch# 
.gi¥€a. afe®?#, »!*© »«.18S©» .#^108 ©M ^QIB^ i»@sp®etl¥iely., Al-* 
thomgh it m&j be nalBtained t ct tii« bulk of tli® wldsnce 
indiest©« a ©iji^relattoo, tiiis lS'% no jaaans car-
and, siKce aelliiier tbs dlx#«stl©B nop msgnlttide (otiier 
txian thet It is saall) w#r© «i«rinedj: i.t «aa tliottgkt 
1s©8t t© ass^e %fm% fee rm&l gensfeypi.e coprelation h&twmn 
welgbt .a»i pr©dtt0tlfitf mm z-#i?e*. 
Si® corresf.oadiag piisa&tfpic correlations for pro-
dnetivifej mi. score w©r@ -.,#140 afi4 •1254, respaot-
if@ly, ii0a® of wMoh ®ro gt&tistiieallj signlfIcaat# Estl-
matca of the genotj^ie co:pr®lstl.oas derived frcm %hm are 
-••3St2 sad tJa® first and last of wbicli ar« 
,i^o#»ibly lsi».ge» m© siMmtloa here is worse fe«a atoow, 
as It e»a0t sven b© s«i4 mlth tfeftt tim trnm geno-
t:|-pl,e ^coprelatioB is llksly to toe,«.aall,, 
B@ostt8® th&- &wmvm$@ of tli© #@fe£aat©s obtained mm 
near gsro aad beoaua© It offered tin# possiMlifcy of least 
mrrm, iral«© was usBvme4 t&F th# :--g0ii0tfpie ecKP-
PtlaMan belwd-Mi MEM*0 &M P'MDUCTLVITY» 
1&0 ,g©iiotyple e#a.st:snfea required In ©tuafcion (9) 
BM'FI&G been ©alemlafesi. tla.® a^%a, tii© ©©rrslatians be1»#«ii 
of fee lat^s: »@i?« e:ai<su,lst®.4 foliow# t 
"'a, " V«V. ' 
g ^ # g * .1570, & W®8 S®S. 
%  ^V/ • 
-y, in,i„.l;i.)„t..i..l.fcl:lil.. m »2SFQ >  ^
^ /kp. 
2P««i * _,ri.n.J;n.,„t,.i,fe,^,IS..,.,,.i,> M ,349S  ^
mimm: ^ mnd 1 rspres^afe ifc« €fdsffiei«iiti, of i»€l«fclos®Mp for 
litfcai* aafces -«.»d tm dmm aiKl. off®ppi.og,4> resipeetifsly., 
&• 1^ 1# .r#.|ggea.glo3a 
JXfc«r ti» eofaetc«*i Q£ %H% 
imqu&tlm $'} «M, l;ii« e©ry®l»ti oas hw%mmm -mmii of fi« 
eoiiI»oa®afc«. of tti® index s»d th# aggr^g&t® genotjplc valvm 
(Bqumtl&ii 0| w«r« tdi® staadsi-d co®f-
fiei»ats *@F© fey mm of Ci)# felf few#- of 
tfesm ©.itemgfe t© b© smowa to. gmm»ml fora, 
* 
I itj 
U t I-TI 





























































































































«3 I4 # 
% 1^ J5 0 49' SI 
©' 





«4 w © i-l ft. ©• »«% 






I £1 ® > 









M ft' «?4 
« 0 4-5 
ss f?'. H iP « 
''O .9 45' 




> fl 0 « 































relative MLMM I%IM- VKMM diarseteristics fasd 
referred t© iaD'«^€y weiglit m m hmiM 
geor©« fb© eliief «dTs»fe«g# ^is «»iit factor is that, 
by using It, of tk# F#.gF@#slm eo®fflsl®at.s be©«© &r&n 
ife.® of l»©tw®®a Y 
mates i q }  'lifts "feeea left^ ia f,«n#ral fom In tim tummlm ts 
tbXs stag® 't>©©s:ttse it Is ^S•®t#:fwins.d 'ay aatlag sfstsa* 
WplgM (1921fe) SHMEA tbftt CH ia pasaietie |i#ptil8tions 
£ « •§} C2| asaoiPtl'?© ffistiag £ mmj bacos© sllglitif 
larg®!' than ,S| |3| «aicl«f itliats&i'fei'B'® laating ®aj 1»eom© 
sllgJitly less tlisa »-5| (4| in f#pml&tloas consisting of « 
naatses? of iubped lints ^ is .p*s#t«r tfeaa .«6, depending tap^on 
til# iEil3»0dlrig ooeffiet^at# C18401>,) f©tm^ that in pop--
iilstlons eorislsttng of siagl# .Inteed iiasg deptnded uf-cm 
ttie ni®i&#r of sai«» «ad wlileJi. hmmmB ps:rent@ in th® 
line* For mxamplm^ ia « on®-sl.re IJLm# wlfcls. m tmli«lt®d niaa-
of_ feffial©» ©a an^ lat^alia© Ijagis.*. WTXT aoi*® fch-ayt 
t«o sl3?e» mikl ® fsaalea^ £ Is ns&rlj *5, 
^pproM^bl&g. tlmt flgffipd «#|«ptQtieftlly a# tiie nvmib&r of sires 
liMsreastf* Oa aa* '^iatpsliiis basii, fclis vBlmtlQushlp of full 
aibs res^lns at regaMl.##,® of tli® l®y©l of ln&r#ed£ag mtil 
p#rf©et li«©sjg0slty is wmmtmd^ 
Altfeemgli s«© &£ mm lin«s fi*Qa wM.eli tii« data of 
tM® stiidf w#y# t«k@a w®i»@ liit©«4ed to b© ©ae-sif# linesi, 
m o s t t h s s ®  i i a v ®  t w o  o r  a o ^ a  s i r s s  r o p ? ^ s e n t @ €  
la eash erop of pigt iHue fco ttm mw^r '^prnmrnt risk Qt losing 
sli:*©s am*ing tjh.© s&mem sM. fcJa© teiiipor«Fj neeessiti' 
of salatsi»lag positive sad B©g«t:i¥e hmnGhm^ In ©oabattlng 
diseas©}, tb# aetoal x»©gi»#«sl0O. e0#fflei«afca sbown 
h0low w&m Qmlml&%&4. f« £ » *§• li# ^©•gf-esaiott. eo«ffleieicit;# 
* *3 
«m4 'dj ar© given toT dittmr&mt 
-•valmas of ^ ill trSijle. 11.^ 
BLMM W&LXIM T&P tli# iMox &R& LNQ^ONWM» 
lest; t.n ka^plng raeusi'da «od t«iiliafcii'« iasiexes .ai»s s.!»@.tiia@s 
a@:®irabl# fesfore Si® w#igiit aa^S s©w0 my© .smllable, 
i»d®x gi^ea beicsw w«s &lios«a. for Its mmrmy and utllityi 
I • -niSlff ••*' •§§• •#• + t3g{W"~W| *•• 
mimm W «iii S i^ ep-^ o-seafc tltm 8V«j»agt wsi^ fc tad seisy® for ®ll 
th# pig# la ft liaa timt -ssaTOB* Sie ®¥ey©«*e ©f this index 
will usutlly 15© 40 m&A §0, tos .psqiii^iag a pig fco l>@ 
or fotjr staMapd Amlmtlom feelow tb® awwrng© to 1mm & 
ii#ga.ti¥© f©»tsfei¥© liitl#xes «aa to# e®lemlafce4,» hmtm?® 
ais# ©f fead «o lifctle «fett % m&t tim 0pi?or 
—p 
intjpcKla©## fej as^sHalni it .e#ii#t«ii%: i® aaii^e^rtaat* 
•fabl# 11» l&lnm of and ?alm@s ®f k 
Wr-mi. 1 to 1S» 
l£ % lb» 0 
1 • XM 














3® ,-m9 ».»S6S 
••^44 •»S83 
Wm av0.pag® of & lim i« icsswa fey rnaing tla« lomg-
feist© sverag© tli« 11»@» 
6« gr %hB 
fli0 'liapertant prfts-lses in. fcli® 
mrlmtlm ©f tb# imsl#x a,i»® fl) tb® g'tfeofcypl-e aaA ®s-
faster®, eoabia® to f.r04tie©. the obs®r¥#i, 
p:ii«.ii©t5ip#8> Ct| &mt aad (S| that th.® 
geaotfpes md ph.0mQtj^ms mrm nawmllj dlstvl" 
laataa# AMS's^tiona eoi^-araBl# to- tiies# ar# ®o 
in.-mjsy phases of sfcatlstlcel .work th&t th@f «r© ©onveatloiml.# 
Only tbi .latter p&Tt of Si© .tli£r€ aa»iaptls». em he te»t®a 
hj direct ©f thm- dist^iMtiens ef tlx# fheiiofe:|p®s* 
.otli.#rs mn '©xsaiiaed ly ftb^ #i»«etion of hf^ 
po1ti©#©g t0 b© .8©e#pt@d #r r®|;«et#d degaadlag mptm th© ¥al.ld-
•ity of the «sstmi»tlons iitationed 
As reaarked prefioaslf, ths Index was eoxistj'mct®^ 
tvm& th® i.ata ts&«m .on figs bom .frea tli® f.all of 1957 Qa^ough 
til© sf-rlag Q.f 19415, wMreas t4i© <lata .ffoa tl» pigs bora in m® 
r&li of 1940 wmm vmrnr^md fm « test of m%. ia€®.x» Si# lat» 
t@3?' data eoRa.istdd of r#eor-ds taken oa 230 pigs Trcw 49 lit» 
tdf".® &n3. -16 fire.®» Tlie-f# d«ts cAuadt fe® eoas.l4#i'®d Bisse^ems 
ia vi©#,.©f til# ¥.«rial>tltty mmsmlrntm^ witti. the ge.notypl.e squ-
.staats- l>mt »e »«ffi§l#nt %.© fesw eoaelaslons aa to th© gen--' 
©^-al v«114ity of ttie i»d« «ad to IMieafc® paths of fui'thea? 
if till.©#® pitmm T*mt 1», l«e& ©f ^ 
itg2»#ta®afc en A»©#ult; 4«rlv#<l fi-o® tfee tli.eor*' 
pr©pex'tl#a of tiie lM«s mml% soteallf ofe-
'»#3f¥«d, ill til® lt4§ f«ll sf plgi- oom^ivably ts® 
4«0 eitliei* tci ®w«Fs takftrsnt ia tii#. lade.^ or to s«ji®illng 
#rretrs wt tk tfa.@ df pig® upo& wiileii tla@ 
t@st wast b« m&dB* 
A eftafai'l.se^ #f tfc« tfe;e#refeieal aM a©fei«l j*®sulta 
mre mmn In t#ble li, ©i# ®xp®etM *«» ealetilated fi-oa 
XH 
eqmaticm |7) hj safestltntlng ia tit# 4®®ignafc©€ mmtButm 
talcen, fTO» tli@ liS?-1940 dmtft,.# .fh» «,©tesl W8« c.«ie«l®t®4 
m 
l5j figwrlag lad«»# tm? tiia 1940 fall pigs ami ttielf dsas.aisyt 
ecrapufelng tlie ©f Si© of thB offtpring ott 
of the daas... 1»i# #xp#:et®4 *«s mlmlmtmA tmm th® 
r@latioii»a| * * wli#ra« m& setml 
ataadard deviation wag &trm.. fe.® 1940 
.fall pigs# fkB a¥@ra,g© gain® in, wsigbt, seor® sad <iaa«s pr®-
4m©tlvit:y, ^ • •5# ta» pigs MTtng fee Mgh««t. 
la<S@m®. wei^a e«lettlsfc#d tfetoretieally by feh® r^Xatisu 
.ft ,*• by M.]pkiag #i® half .©f tii© 
S»' iL. 
IndBzm in tlie fall, of 1940 .ioad tiiea ©alealatlng thmif m&mgm 
tar th& thr»-& cimmateriBMrn-.* Sit caili- eomt'au.t takea ffo®i 
1940 fall pigs «b.leb was us®€ in th# d&Mv&Mm of tlw 
lii#©r@tiosl, i*®,salts was k « 4«ii4.* 
fl3?gt f&wt ©f thrn itvm mmp&rlsQmn hmim&Qn th® 
th6orefclo.&i and aetaal results mm 8tt3?fri«lag:l5* el©s@^ only 
•fable it,* 4eti»l {1940 Pall) mud TiWomtimX Phem^tfpS^ 
0mim IM0 to S@le@tiag liis BmH 
of tlie IM@xes* 
FMaetfpie ,gal» Isla-al 1fe«©r8ti-esl 











fiim b«ing serletasli- off. m# explansttoii foi? tlia dis-
cr&psmj la Uw actual ami «xp®«5%©a to ^roduistiirity 
liss In p.»fc in tlm m&imM.tj wMak this- eh«ra<s-» 
t@i?istie h&d la mm fall of 1940'» la, th# 1940 fall pigs w®i^t 
md. seors wmr-® s©r@ warisM® a.as tli® a¥0rsge» for fell® 19Sf 
fa,l,l*lS40 spriiig. wMl® d«a»s p3?odmcti¥it|* vm l®m 
¥«i»i®.i3lt* Th©ss es«t#d weixiht and mom to haw 
aer® l,nl'lttsae<© iip@a tfe# iM#x for fch® 194# fall plgw w&m 
expeet#d 60e©i»d,liig' to tli© ©ai»li@.^ «o %h&t tti@ pig® hm^ 
tag th« M^«st iii«iex#t Ms6,¥i«r ®ad ®eo»,d lilgliep tkan 
#s|>©et«d, whereas m«j wre low.®2» .tii d«i»« pr0<l»efeiirlty« 
ladea:, Mtnm It is hmmd m. s@¥«i»al cliai'setsfs, 
fcends tdward fch© stability Ql^aervied ia .mvBr&gm, a faet ©x*-
an ttieoretieal p'omstf#* Fer s«<3r® was sore 
and weight w«® lesB ia tli® 1940 fall data 
tlian th® &v«i?®ges froaa Si# riiop dats.,.. so tiiat m© «v.®j?a^® 
AS S«:S. VERY EIAS# MM AXBQ, 
althou|#i fee foy tim eli«r.®et®y® In tiae 1940 fall 
dat® •{iif.f#i'®d #oa®wfe.st rr@» tlioee. foiia€ ia tla® ®.®pliei' data, 
tJi© standard dovlati©!! ©f m# lini« was mmv fctie 
It: Th& mmmTlmmn. #f lade:^# 
Si© most logioal 'feasis iQr fbM ^mpm*iBm &t itidmm 
ia -toy a 0GRtraat of feh.® ®x|>©©te4 g«raetie |^ rogr».ss 
siiltl?ig fr<®i tb.©l3? ug@* Sis •sgg3?#ga'b@ g©n#tic gain exp-eet^dl 
dtt© to seleetlofi was sli^wa to b© 
ICHJ •» 
wliss?® J i,s Ml© iraFiable whleh la s«lee%s.<i <tir©etly ioad ^ %Um 
ai-S3?®g-8ts g«Botypi$ mlus, 1® e^sflotelj daflned aa a llntar 
•ftsncfcloa of gmmtjpm&rn Sias® bofefe Z/p md CT m& lad«» 
H 
of tii© ladex a.s©4,. e«if>ayi®oii ©f indmxm osa aost 
directJly toe a,©Jil©v«a by ©onti^agtlag Sia esy-relations 
&mh iisd#.x mud tli@ ®ggi»-©g&fe« g®ii©t|ple ^alafi* 
Sla#« aa. influx Is a .Xlasaf» fmmtlmi ©f »asm^s'bl« 
•plieiaotyp®# aad H ia « fane tiso of fee ein»oal0fill|' valmftfel® 
genotypes, ©«» fe# ©«l®ml«t©d if %hm ^el«ttoas tli© 
g#»@tsf^6s «»d ^m&vm* fi»t is^. 
cT«, ^ C)„ w„ „ Tw*JL**-I H  ( 1 1  1  i  c % ( %  
fsf mmy fartSeaisr lad« is i|ia@.ifcisi2» M thrn eos^srl.soas 
wliieli^ falXow it. is memsw-my to a»si»# t!i«t me ^©latl¥© 
¥alxj©® ^ a mlfc eteage ia ea&l: c c.««-0t#rfsfele C%ii© ®.*®l 
are «©oq,i»at®l.f a#tigii«4 «iii. that tli# plitftotfple «M gsnofefple 
rtlatlais Ckf til© sjstas •vM.qU frtm "fe® <lafe« 
«r® eorr©et« Tii#re is otiiair aasls' for @®i%®rison Cot-h®!' 
felaaa an «rbltr«i*7 sat)* Staee small mimTs e«i*t;aialy exist 
aaa it say to# prestMftttaiis ta tsmst tiiat all mm saail, mnj 
mneXnslom &&wm trm tti® #OMparlson <jf indexes aa?® somewtet 
lliatfe#€* ®iat tijj, sllgfc.tlj diff#f*snt ia«i#s:©® glv® r«®ults so 
tjearly aiailai* tlist a ali,g^fc a4v«at«ge ta oas laa®^: might he 
r&v®r§0^^ if s«# of th® ©onstaafes w®f@ aeljuallf la @3?t0P# 
StB«# so®!© of m# ia€#x«s d-#p®M apoB tii® vglties 
©f £ &M M, a ¥«l«e of .»§ .in paiaietle 
wsit 8,ssiaa#d Tmt ihrQUgMmt -«:0»p*i?ls0»s» Pof 
ia4«x®.s lnf@lv« tlit llfetsr svsrag##. w#iglit aad 
a "Tsl.tt# of i was sgnsied ^ sias# tiis average aiab@ap 
of pi $9 rsax-ed 4o©« n-ot Ixi .ganeral a^-vlafee smch JTr©® ttiis fig» 
ttP®# 
fli« te Im- &rm-t 
ID ISi# lM»x mmlQp@d la ttils .steaj, ta® ^mtflQl%ntm of 
wlaiste. M«k« g a ujoElaMi, 
* *m -
C 2 }  t e  l » € ® . x  b s s M  «  i n a i y l d « a 3 . * «  m m  m m l ^ h t  m o A  d s s * ®  
p3?o€ttettvitj «n4 tti« «wFag# w-tgiit ©f tli« tti© eoef'-
fiei®ati: whteli «sk@ ^ a iMxiK®,. 
« •i4it •«. .21^ •# 
0} MM iini«3s: bat#ti mi tlie anl-ial's mm. wmi0.% SMM MD 
a,ma*B proSmtifStjf: th® coefficIeBt# of wMeJa uste® K_ ^ a 
.BaxlsM®# 
I, « •;41W -• •mit • ..iStF* S 
C4) .Aa iai&x wisieli. .©»!©•«tioss wmrm bassd ia pr«^ioms 
j@arMf til© regression e.»ff lei®ats Q£ whieli W&.T@ 
aee#rsilng. to seoaoaiis •fa.la# of %h& .elisir*aefc#rlst.i©»,, 
*• l/S « # S + 1» 4' #5^ • 
(SI to indsa: based e«ilj « tii«- aa2ml*s o«» 18l3»i|«j wtlght, 
% * *• 
C6|- An Imdex bas®d ©aly iwi tii# gai.Hj«l*g mu s«©rs* 
% « S.* 
BlMefc .e0ap®i«lsoa of thm ladexes as tliej »« given 
is slaoat m&&3ilnglmsM*. Thm slagl®: mmt Infomafciw ststistla 
fca? tttrpsi®® 0f co^«l#oii is ttie eOTyelstloa betwetn mmh. of 
ttie iMBxm .aa<i th& a.ggr#g.at« geaotjuic valtie-as skown in, 
table 1S« ftie efesages eams0ia 4a th# averag# for eseh eliara®-
t©3?istl0 foa? «• s®l©etioa dlfferesti#! of «S is also of lnt«i>sst,. 
boca-a®e tliis# mvermge ch&ngm r@pr&Bmt th& ¥lsl&l# «ff®,ets \of 
s@l@etlon mpoa a #«l#.cl;©d i^opwlatlon* th,®- stm of- t!i© visllile 
w : 
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ft e fc e 
« m ;« m 
#<•» .»l«» 
:ti IS p, ^  
m O tS' w 
*^1111,^  
. M  ^ M P ' 
1 5 
1 1 1 f 
slisngs'i £m Wm ebftraetarls-tles# weight©# a@e@p€iag t© m© 
of @«0h eharacte:^,, amy &msl&@rm€ m t&® 
appawat progr^is.# f^st I#,* 
ICII * 3/5 HT) 4 F(S) # tlCfl 
F«pif®s©n.ts fcl» pMaotf^is g«ts. ia %b® srcmp# 
a# a¥#3?®s# changes In th# fe.o#fc'f|fes r#i» sa.eli dis?"-
a0t#i? sad in fee sggF-®gmt# gsaotfy# «» of Inter* 
'fe® f«-i?iaai»afe l^roffsasmt 
wlil#h. Iiii® »#l©ot®€ will IrMiwlfc t# .fcli#ir offspring# 
Si® latter e©ap.a?lai»i #&«•»« tsr* mm «ff®efc®€ 
and th# #xt«at; to wbieli «aetli la mftmtmd. pewimmmntlf hj tii® 
as® of mmh. laa#x»: Sine® Hi®. Bim. oi %im gmlm la tfee tifer#® 
©isspaetert# weightrnd acesMlag t& th&ir rsltfcifs #0on«iie 
iaporttiiee. Is equiv&lmli t# tbs gain 1» tlit mggr&g&t^ g©a©* ' 
t|^ ie, 
EiS} « (3/^ S(%l * li%| , 
to «s#iis:taat a.»af4 :®pp@a3?i]^ only la tm mlmil&Uom 
m&h lRa#.z w»» i»®f©i»3?#d t© Sie saa# J as of 
W. BISCBSBIOl 
Bi® da,ta SMsr«tts to 
mmnwrnt^ ©f m© ^«s*«latl« p®3««»©t«i»s f©3? 
tie |Sli@ttotfp:.ie ^ao»«lati©a» mhowm in table f# Alfchougli iudi-
fisatioi® tiMt the pbeaotyp-i© vsi?i«Be«®- fsr iear® «»i w©l#ife 
.fiiffej* frott o»# s#avs#ii ts *#f"© iatt®, tk® eca»-i?#'-
'latieas. tti-e ehwaetera mkUh norm stablt* 
fo fe.e «o«»t;sii%s in fm Im-m SfcaMoa h.ep€ 
represent®tif © of tai<»s« la heMs m<S#ir' d.il'f er®at «©iidi-
tions and sating is ftrobably niisaf», «#p©©i«lly ,f©i* 
sear©# • wifciiomt actasllj Wtmm r«»tilta fs'crei 
statist ®f .other po|>mlat4.oris.,. S©ei»® is a, M#ily sialsJeetiF® 
iseas»i»@ii©atj, diiimlng froa w#i^t and producstlirltf Iji that 
til# sttitedes mad of mea wfa.o act as Ju€g«s sr« 
largely resteiisltolt fm- tli® vsriafcillty .and f©i»m of th© fiis-
tribufcioa q£ e®oa?«s. ^ sewiag if-ffcea «s®d In tiae Seilenal 
iwia© .B^eding. Lsb^ratori- waa onlj stodie® 
Ctoii ami €j?®rt, liSf, Wm$ liSS#) «&oweil 
mho liftd ^e. ssse ktna of t®:§lm.ical ta'siaing la 
livesto<5lc juOglns agreed wltJa &moii ©mei? .fsliPly w«ll md ii®M 
.giailap «t cilfffTOnt sfcatioas @n-
d^e-roy to a^Sie^s t# fcli# sia© ideals 'bf ecutiMaleatioia witli #aeh 
«a€ «xeiiitnge of Id#®#* t© revise®, tli® seortog 
sf»t«!ii l>y teli#s«» csf esaet feetiy is®aBmi*ea®.a:fe mTOe-
—§8--
«« « means of 4®s©i*lfelng market cl®strablllty| 
» B^oring m* Jm^glog sjstes of sm© ki»d wtll proh&hXf r^mmln 
m on® of til© eharaetefl sties .of nay sslectloa pi»ogres fojp 
liwstoek, 
fke data w@re less sstis.faefcori' in to %im 
rellabllltf ©f tfc.# foi» the gtastffic 5t&3?aaet#i'«, 
file ^arlaaees of ttm&m estiaateg w©r© given In ©rder tiiat 
i.ater ®.sti.ma.t®s e©til4 b® 64<t®d i© fcfeos® obtainsd to,#!*®!!!, 
wld© fIticttAatloae .»ot#d In the s#a.a.onal ©stiaat^s 
f©p th« h.ei*lt.alJllJ.ty of, ««5ars itM weight, wfeer.®®® iSi®- seasonal 
«.stlaet#..i! for hefltalJilltf of wMeli, l©.ast 
.accwst© sfestisfcle.alli', w©?© eoaitant.* ®i® fi.gw© 
l*oiiR4 f#r tli« h-erlfcabilifcj of w»lglit Hiat 3?«» 
ported bj. Wiatley (195i| wlio e.stim«t®d tliftt betw@©» 50 and 40 
p®re®n.t ©f th® • mriftse# mm .'fa^Fsdlt.si'f, Sl;©nftto®.f (1941) sad 
Critft (.1941.) reportt.4 tb&t a^mt'SQ t© SO pereemt of the fay-
lano® la se©i'« is fesfifcabl©, whieh aa?e wlthiji tii© 
fiducial ll.mit0 of %tm 10 prnmBut towad 1e this sttidy# Al» 
thottgii. fell# ii^rlt.abilit'^ - ©f pi'.odwstlvlty lia4 not Men stodied 
py^vlottgly,. «ad fel.lii C19411 fomd mat sbomt 15 p^reesnt' 
of the Tarisae® in .yaiafe#j» of p.lg.i trnr '^mm aad la i»@i.glife of 
th® littor at 56 day» of was attrlbmt.a.1».l© fco persamiat 
4' 
Mitmr&nmm mmmmg sows. .If a®@t • ©f &© diff 
mm .sr# to %# tlti© «4d.it.lv® 'effsets of tfe® ®s.tlsi«t® 
of 16 f#2?e8iat fomd i». fcliis. stu% for tbe beritatoillt^ of pro* 
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iii¥olir©4 tmm l&ng sine# la fea 
tissi ©f ||©Ji®tie p^iilftfeiofis*- fb® oaXy mw 
fti|alr#a woFS CD uf »»it ©liaiites is different 
©&wa.stei»» aeeeMi&g %& thmtT i portaae# «md (2) the 
iftsalysls of e@3?P#Xsfei©»#' iBt© tlielr g«notjple aM 
®Birii»i»i.0a.fcai soa3?§#»» 
posslbl© to caie'ala.t;# 
s«^liag for ©aeJi mf tli® 6«>as%«jatg mseci in tli» Imdm 
a»d thms for tl5s liid«x s# tlmfc a pr®ei#« statlstlsRl 
t#gt could 'm d#vljB«ii to its mQcm'mQj^ ttm drnta 
mwi©rl.cally iaguffletsnt %o ©x^wi^©- bofe rsllaM© estimates 
#f tJi© ecmstmts r^ <nali»®4 and sa indspesdeafc fe#at of feSa© ae-
•GtmrnQf 9f fch® iiidax* Hi® m&m fi*#e£s.# t«tt w®s sseflflcstia 
iM order to establisli. witii greater aee^x-aey thm •ecm.at«Kts «pos 
wMctli iadtj; w-m fti« fc©st a©vls#cl was tlist of C'al» 
ealatittg actesl index#® •fer tiio pigs ©f th« 1040 fall season, 
tlie ^^©Qrds- sf wlilefe wer# iset «##,€ Is tiie eoastrmeti.on of tiie 
Ina&x, mA of e0Sin®i»iiig tli© ««tefel ©ffeets of seleetiota wlt^ 
UiQM® expeet«4 for Sieorsfcioal I'tmsana., Wailm th# esmnot 
Gon.sld®F«ci m ttatlstiesl oa« ias-sfar as th® cleflaition of 
llmltn Um- aeceptajie® er »J,eefclo» of hjpoth,m&.» is <s<m* 
i,t i# #via®afc tkat t» aost ps'^ pspfel©® tested %im to-
OTetieftl sad actmal results «gr®ft€ r®Sfti^k$My w©3.1« 
Si« of a«i.iaim gen©tie progr##® sppsars • 
t:6 iis.v« wid# fippliea-tl^ is «s a 'b^ sls t© wMfsli mmnf problems 
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®i© tmr seer© .Cp«i® SS} j 3ve» in. §&mrml it»rm 
m^mld redmm %©• 
ftm mi InMx hmsmd m tli® flf*® mm a»i wmlgU% oh.1|-, 
fm?m wMcli oan b@ staa,cll«d aore fM® foriaila siiowa 
tlMt the comhln&tlm of -eii»:ctsi8'ta.iis«8 shieh e«Mse ©» ©-©caioaie 
ciiai'sctey t0 liav© « iwigatlire rsgresaiofi eosfficieat (Bvmx 
felio^g.li it hat « posltif# eofrelatloa wltli ofeber 
ecmofflic etiftj^scfeersl mmt 
i l )  fh# etiareet#i» i«.®t 1® yelativelj imiMporfcant ®eonoia» 
io-ally -oM/mp mum litfel® gametic? v«rl®i>* 
illfcf,,. 
(E) 1Si#2*# wst be tt blffili p:fc«otyple Gai?i»#l»tic}n witli a 
»c»?# 
Ifeie oircifflifltsmes# eamaing .negatife I'^ g^tssion eoefflci^nts In 
t^9 more complieated tii4©« mm- ft little, more ccmplex Blum tl^e 
eorrelttloB hstmrnmn brntmemu w#lgiit &mA of 
lifcter sftt©t enters th.® 
and ph®ttot^©a t&v weigjit aad a«or® of lifctei* m».tmm liave t>#®a 
eale«lat@€, tai© «n¥ii»©w©mtal e^rralafelda® betwe^en ttie ehaa?®©-. 
t®ristles of «i@ ®.a®® pig «Mi ©f hi® litter could b@ 
dme®d.» flies# arsf 
Siaee me sfeatiafeisal p®Isttosi» b®fe»@@a tlie geIlot|^ ©# 
% w*-3. X 
11 ' 
g. !« 
' *1 • 
1^ s " 
i M 
wim^Q tifi© stfas6.i?lp.ts 1 Ead. S. r«fw to pigs. wMcli ai*6 litter 
sates# '&m corr-alatloii of ^^SSUS' &«%«©«» fcfe© enfii'oii.tsnfcal 
t&Qtam wM©3i iiifltt^as® sscxp® «a4 wclgM &t th0 sasiB ptg 1« 
surpylgiagi'j- lurge* It ahcmld reasrfoerea that; fcliis coi?-«" 
r«l.atl'0» say ooatatn s-aii©' of i^^c. e«i»relat:icKi l3«-t'W0«n dmiirmae® 
sad epiststlQ deflations of.tSig pl®lo1;i*oplc ene® wMoli affeet 
«:.Rcli of tlw eMjp«ofe#ys.» 
OmsidLeyable InMl^it .am t# h&v iiicl^xes attain th©ij? 
©fflsleiie^r ©an be obtalaed by ©oiiipsrlmg- tia« g©a®ti@ • gains ©x* 
•peeted for ©acsli of 'tii® iadlvl^ttal ehmx'mtei'a of fcii® hrBBdlng 
pro.QS'em at a glirsa l#v©l of «l,®etion« gains were-'Cal"* 
ettlet#a fco' sijc IMsxes Cta'&ie iS| to Imdimtm %'km rel&tlv® 
©ia«iig©jg In botii Qmmtyp^B and ptmuQtfp&m esased % direct 
selection foi' diff«?©at x 
m# first Index, 1^ (p-sg© 94J# #6ia m tmkm at a 
M#i» f03? eoi|pftj?i©oii sine® it; was fel:e most ®fflei©nt of tli# 
#.ix iiidex-e^s* was ^©astrwatei ae#ordi3Rg to tla© -taia®^ prla-
elpl©s «s mm iilftermm la thelj* ©ffleitney feeing dw# t# 
laisa B'vsmrm wm ©llaltts%®d* It; Is 
•i*it®re«fcl»s mms «b mtmml la me g©,aetle 
gala t& #eo» im 1^, mA tJb.# 1#sse ©f i,i3f©maticm cm® 
ftlyoat t: 4®0^«s# 1» tli® g@n®tie g®lm f«r ©lis 
itgain inil^afees tH# priit&Fi- fomtlm of s«cqp© in tta# is-
dox is M «! indlctor of tto 0nrtro»,eat m weight. 1, 
fi-»S as mifMimnt mm lails eaa t>@ ia®a©' 
a "hmMlB foT' 3*#-t«.i®£.tag, 0w ®l.i»Iaa%iag ««•#» ,fr« tlie breeding 
prugrsia,. 4#j>#ttdi2ig mf®a tim tlmm «a«l repaired in tak­
ing itaS i*de©?4t.ittg 
WMB ecmstrset#'! s.teeMiag to feti# saae prl&etijl©® 
«.s ths fc»0 pi*@tious lilies®® bat: is mlj ©a the walgjit 
Mid s&ea?# ®f #ssk pig «wi oa fcli# prodttetivifey of his daa., 
Eatfe^r surprisijagly. It It less effteimt feksn 1^, altho^a^. 
It. eoataisa s#ore.# Si» of tbs gdasti© g:tte 
of QT Ig, ia «&eh of tlwm chmFa^fcers I# liasfe by tli# 
mB of Bi© ©ffiel#asj q£ Is fS».,3 permut ^ thafc of 
m© is«p.«risoB of aM is eapgetaily iiitaMst-
iag hBmuwM tJi«y csntaia tfee #«« isfsi'iaatlsa* 'fia^ diffea?-
®Boe in ttie 1»<> in4©x@0 ai»is@s felm aaomt of attention 
p«id eecli cjiiftraeter. Hi© ms® of mmnXts in eonsl:a®i«afeX© 
loss of gain ±n feh@ gemotyp-e f«a» ^chiefly tli® 
iBilax dmM not taic# aifnat&g# ©f fell# luro^JMtton in mm® em-
.omnlng is Qoa pmmmt ms w 
•105-
m iijd« .teftsita ealf m. again lwiie®%#si 
&' 
of a ©9»©la%®4 character ,1a mmlMutlms g«ia#tfp# 
ft s#eoiia» sliKs« gatla im «®igiat Is fw 
tl»a fw fart of tli# gftia la ,1^ is dw t© tli® 
ms® of ttot lltt®.3? a-reraf# for weight• IUfceagb. tSi# €«»» of* 
•tSi0 •seleel;®# plgt &m 1mm • tli«l t&# ®¥ei?«g® ©f %&©!» oqh* '^ 
ia f]p»ametivity Eg{¥} • «#leett#a .©®as««: 
no g«3Q®ti.e l®a® Is 1# »# .&» #fftei®at.' as 
liiilleatijng a 4iff®Fe»ise of oulj to#%w@#ii. tfe® 
l©tt ind@x 'p-Oi'sibl® witfa tti« fi*® vtjpiaMe-t ©a© toss#d m 
weight alose* In tb® ps^-eseafc efts©,., weiglii;- 1# fell# most Mgliiy 
.iierlt.abl'®. m »«11 as tli# a#st valuable of tli® ©fasfaeteriatiei* 
It would &e mrj %mj t# s#fc ap m. aspblfcrar^  ©rlt©.!*!.©!! of 
s»le6tioii based m^on tlie ^Maraefesfs tli® «ff iei®aef- ©f 
wM,ch wss less feau' tlMt; of !_• 
Ig w«s^ into til# eo^arisoM t© show tiiat 
CD th& i»elati¥© effielta#y ©f en iita©,j: ba®#.d oa a ©liaraeter 
p©piil»,2»lj Is F®lat;i¥©ly low sM 
{2) a©s.t erf' til# l»pro^.«#ELfe in %h® agg^#,.gat« f©.iiot|^ @ ©xp#<it«4 
fi*« its ttse 1« due t© g#a®tie falia 1» »«iglat sM sew®# 
fb« effioi#»©y ai I is dalf tei«o#sfe ,®f tiiat of I,. 
« 1 
•®i«se lttil0»s a» set e©asl4ai»#d tjo l®as ©ffl-
«i@at timu sialic isdsxes wiiteh. stg^t to® #on»%rme%«^ fop 
©.fetwr tjpm Qt XlTOsto^k* ftm sitestlon, ©f emar®®., 
w^mld M to Imv® «a lad@« mhoB@ witii th® aggr-egat® 
^106-
g«a©%5P#.- mms: tim e«p3.1©.a%0€' mm iud&M 
bmmsi tne mme ©i^portuuitles mm mmd& im mrmm in scja® 
of fell®, up^m i^lch it ia h&mrndm fters 40©s a|jp@aj?,ji 
hmmm^p fe# b# real for luftraasing tlis r®%» «f 
g«iieti0 p:p©gi?«i« lif t&s prefer •©oagtfwtien. ®f ia5©3s;®s fr« 
Imfmm&tlmk wM-eii is rse.»€«3 fej 
F® «»wpl©, the eff ielais©f of tlie £ad«x eould b© lapi*-©¥®€ 
p«re®at % liislmdi»s t'm ^vmm^ f©ff©rsasis« of half-
sifes r©i»' aeop# and wsi^t bteaus® Cl| i® prQb«Mj »© 
s-a-rironrnental b«tw©@n, stad C2j 
liwumllj s#f#r«l lltt-#ra. #li?#d % tlie smm aial#* 
^107 
f^:ss*isi A3© ommMBmm 
•pmpmmma «f tM-s stMf wr# (1) t© id«iitl.f7 tk© 
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I » 
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©tie prugr®:».® t# pp^bldag o^f s«i#cti©B *«a by 
two &xm^lest (1) Mw^Ms e»t s«l#o%l0m aa€ (t) Indiwet sel­
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a¥@3?aga ©f th0 feerd, and fm ^jg md M •« •§ Ctoie laa paamictlo 
tla® irid« is 
I « .W.- »Sg' 4- .»»• • .,TO|f - - W) - »6QS-|f Sh 
wh&m f J, ^ laid ^ m-ppmmt mm istlvtdmal w®iglit,. geo^® aad 
<t«kia*s prodmefeivitjr, *»egp©ctsi-f«ly# W - f asd ¥ - .S ^iag €©• 
¥i«feioas of th® mwmmg& and fTOs th© 
s©a#C3aal lieafd a»,rag#^# 
Tm^%B M.. Sie OoBsfcsBts S$c©saa3?|' foi? 
struct Ion of th« Index# 
fl:i0a#t^t« eoastsnfe# ioaotfjile csmistamts 
%s- .•6M1 4 - •t984 
f *&p ••OSIS- ,.1615 
dw ^^•as •5IB8 
CTt 4.»m 0± 
Gf Q± 
®i0 data f^xm tii9 plgst "boa^a in Um rail of 1940 were 
iP'esowe€ tm a test q£ tins Ta& m&tuml mmlts of tiw 
index mpplied t© tia® 1040 fall pigM w«i»# coBs^ai'ad to febos© 
expeetad twom tiisorsfcioal €on®M«Mti.o»s» Sine© th@ eoapa^*-
isoa® w.@m g»mTBll's-. wmj el©s«, Ifc ms mncluded the iad@x 
wfia awfrieieatly to Jastlff its ma®, 
Fi¥e indexes# ©lio»«n Si oatrarlly, wei*© to 
%h& pm^-om€ isiex «& to fiis gea«¥ic progMss expeeted bj 
laslng eeeli in a B.#l#efclon p^oetraia iimgm- M t& 9€). Ttm ecsa* 
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